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CHAPTER I. INTRODUCTION 
U.S. agriculture has undergone various structural changes during 
the past 30 years. Internal and external forces, such as government 
policies and technological improvements, have significantly influenced 
agricultural development. As agriculture has developed, a growing 
interrelationship with the nonagricultural sectors has been created. 
These growing interrelationships and agricultural development have 
dispelled the simplistic nature of agriculture shaping it into a com­
petitive industry and even into a powerful political force. The face 
of agriculture has been changed by the development of capital intensive 
farming, regional specialization of crop and livestock production, and 
the emergence of large-sized farms. 
Farm experts predict that large-sized farms will be the nucleus 
of future U.S. agriculture. The large farms and the level of capital 
intensity in agriculture are positively associated. These structural 
changes will result in the emergence of large commercial farms, 
operated by fewer farmers. General economic theory suggests that 
fewer firms in the product or input markets may lead to some form of 
noncompetitive market situation. With fewer farms, farmers could be 
in a better position to dictate prices in the future. So, the future 
growth and the changes in U.S. agriculture may take different paths 
along the way, since the factors affecting these changes will also 
change. In addition, the growth and the development in agriculture 
may vary across regions. Historically, the comparative advantage 
2 
in cropi and livestock production has played a vital role in the 
regional specialization of agricultural production. Any development 
or change in the national or regional agricultural sector is reflected 
in the financial side of agriculture. The common question put forward 
by the public is, "Are farmers better off now than in the past?" The 
question is often answered in terms of the change in the social and 
financial indicators, such as living standards, farm income, and net 
worth, etc. So, sound farm management by farmers, along with favorable 
economic conditions, are the ingredients for improving the farm economy. 
Decision Making Process 
The complex nature of agricultural production needs careful plan­
ning and implementation from the proper time of crop planting to proper 
time of marketing. Currently, the involvement of other institutions in 
agriculture has led farm planning into the computer age. Recent trends 
in computer usage in farming indicate the development of computer linkage 
between the farmers and research institutions is not far away. 
Financial transactions of a typical farm are sophisticated enough 
to require the farmer to be a good accountant. The need for farm 
records is vital for farm financing by institutions. Some of the 
financial indicators evaluated are net farm income, debt/asset ratio, 
and net worth. Sound farm planning and implementation is reflected 
in the growth of those indicators. 
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Farm Credit System 
The financing of farm systems has been criticized by those who 
believe that agricultural credit is not adequate unless it is made 
available to all who wish to farm, in the amount they need (or believe 
they need), and on favorable taras (Heady, 1961). Generally, 
financing of agriculture requires higher equity than of financing non-
farming sectors. This may not be encouraging for a beginning farmer. 
One of the reasons for wanting high equity before financing is to 
insure against the high risk factors in agriculture. Further, the 
amount of yearly input of production capital in agriculture is at 
least three to four times higher than the net farm income. Thus, farm 
financing is a risky proposition. Geographically, the United States 
is divided into 12 financial districts (Barry et al., 1979). Each 
financial district operation is supervised by a farm credit board. 
Some of the credit sources for farmers (in a financial district) are 
a) production credit association; b) farm cooperatives; c) commercial 
banks; d) Farmer's Home Administration; e) life insurance companies; 
f) federal land banks; g) individuals; and others. The use of the 
credit institutional facilities has increased tremendously during the 
past decades. The growth and the increasing volume of financial trans­
actions in agriculture are some of the factors influencing instutional 
financing in agriculture. 
Analysis of Farm Growth 
Net farm income, production expenditure, capital expenditure, 
farm size, and outstanding farm debt are some of the economic 
4 
indicators of farm growth. The values of the indicators have changed 
significantly during the past 20 years. Regional variation in those 
indicators have also been noticed. For example, the average farm size 
(Figure 1.1) in the United States has increased from 296 acres in 
1960 to 427 acres in 1980. Regional farm size figures show the Southern 
Plains has climbed up from 533 acres to 745 acres, while the Com Belt 
has increased from 172 acres to 244 acres. The varying farm production, 
such as crops in the Com Belt region and livestock in the Southern 
Plains, is an influential factor in the farm size growth. The larger 
farms indicate the emergence of large capital intensive commercial 
farms. 
The annual cash flow in U.S. agriculture has also increased 
enormously (Figure 1.2). From 1960 to 1980, cash receipts increased 
from 35.2 billion dollars to 139.9 billion dollars (Table 1.1), an 
increase of 297 percent. On the other hand, the cash expenditures 
have also increased from 27.1 billion dollars to 128.4 billion dollars, 
an increase of 374 percent. Out of the total farm expenditures, the 
production expenditures constitute 80 to 85 percent. The net farm 
income (Table 1.1) for the United States has climbed from 11.5 billion 
dollars to 19.9 billion dollars, an increase of 73 percent. Notably, 
the years 1973 and 1978 have experienced higher net farm income than 
the other years. Government policies and other external factors 
over the years have a significant effect on farm price movements and 
farm production. The impact of these prices and factors is ultimately 
reflected on regional variation in the net farm income. Overall, the 
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Figure 1.2. Annual cash flow in U.S. farm sector 
Table 1.1. Annual cash flow in U.S. farm sector (including farm households)^  
Total cash 
receipts Total Total Total 
and other production capital cash Net cash 
Year farm income expenditure expenditure^  expenditure income 
(million dollars) 
1960 35,194 22,634 4,488 27,122 8,072 
1961 36,900 23,778 4,614 28,392 8,508 
1962 38,472 25,312 5,022 30,334 3,138 
1963 39,458 26,459 5,411 31,870 7,588 
1964 39,843 26,492 5,688 32,180 7,663 
1965 42,215 28,153 6,105 34,258 7,957 
1966 48,128 30,723 6,668 37,411 9,717 
1967 46,380 31,993 7,446 39,439 6,941 
1968 48,166 32,977 6,696 39,673 8,493 
1969 52,532 35,189 6,865 42,054 10,478 
1970 54,799 37,309 7,285 44,594 10,205 
1971 56,645 39,655 7,357 47,022 9,623 
1972 65,814 44,139 8,045 52,184 13,630 
1973 90,488 56,257 10,709 66,966 23,522 
1974 93,969 61,089 12,590 73,679 20,290 
U^.S.D.A. (1980c). 
E^xcludes real estate transfers. 
Table 1.1 (continued) 
Year 
Total cash 
receipts 
and other 
farm income 
Total 
production 
expenditure 
Total 
capital 
expenditure 
Total 
cash 
expenditure 
Net cash 
income 
(million dollars) 
1975 90,249 62,711 13,337 76,048 14,201 
1976 96,871 68,671 15,037 83,708 13,163 
1977 99,669 74,204 16,466 90,670 8,999 
1978 117,669 83,015 19,645 102,660 15,003 
1979 135,420 98,889 21,005 119,894 15,522 
1980 139,934 108,263 20,119 128,382 11,552 
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cash flow in U.S. agriculture has increased enormously, and the cash 
flow varies across the regions in the United States. 
The capital flow in agriculture (Table 1.2) has jumped from $7.5 
billion, in year 1960, to $37 billion in year 1979, an increase of 
390 percent. The capital flow, financed by internal funds, has in­
creased from $6.2 billion to $15.9 billion. Thus, the external funds 
used in agriculture have skyrocketed from $1 billion to $21.1 billion. 
The percentage of capital flow, financed by external funds, reveals the 
reliance of the agricultural sector for outside credit. The farm 
sector financed 43 percent of the capital flow in year 1979, in com­
parison to 84 percent in the year 1960. 
The farm balance sheet, over the years, indicates the growth 
of the agricultural finance sector. Table 1.3 shows a portion of the 
farm balance sheet between 1960 and 1980. The assets value has gone up 
from $210.2 billion to $1 trillion, an increase of 380 percent; the 
outstanding farm debt has soared from $24.8 billion to $157.7 billion, 
an increase of 536 percent. The outstanding farm debt has increased 
at a higher rate than the assets value growth. On a comparative note, 
the balance sheet figures also vary across the regions in the United 
States. The debt/asset ratio fiture (Figure 1.3) shares the variation 
in the movement of debt/asset ratio across the regions. U.S. average 
debt/asset ratio is higher than the debt/asset ratio of the Com Belt 
and the Southern Plains. Further, the movement of debt/asset ratio in 
these regions follows a separate pattern by itself. 
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Table 1.2. Capital flow and financing (including real estate trans­
fers)^  
Percentage 
Total Increase of capital 
capital Internal in flow financed 
Year flow funds debt internally 
(million dollars) 
1960 7,468 6,289 1.179 84.2 
1961 8,144 6,333 1,810 77.2 
1962 9,309 6,577 2,732 70.7 
1963 9,539 6,410 3,128 67.2 
1964 9,064 6,264 2,800 69.1 
1965 11,732 7,734 3,989 66.0 
1966 11,442 7,821 3,621 68.3 
1967 12,998 9,893 3,106 76.1 
1968 11,677 9,868 1,808 84.5 
1969 11,685 9,120 2,566 78.0 
1970 11,803 9,545 2,257 80.9 
1971 15,261 11,017 4,244 72.2 
1972 18,226 11,526 6,700 63.2 
1973 25,784 15,949 9,935 61.9 
1974 19,823 11,796 8,127 59.2 
1975 26,244 17,284 8,960 65.9 
1976 23,840 12,694 11,146 53.2 
1977 28,032 14,869 13,163 53.0 
1978 31,356 13,910 17,466 44.4 
1979 37,028 15,896 21,132 42.9 
1980 
S^ource: Melichar and Waldheger (1979). 
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Table 1.3. Balance sheet of the U.S. farm sector (including farm house­
holds)^  
Year Assets Debts 
Debt/asset 
ratio 
(billions) (percent) 
1960 210.2 24.8 11.8 
1961 210.8 26.2 12.4 
1962 219.3 28.5 13.0 
1963 227.7 31.4 13.8 
1964 235.8 34.4 14.6 
1965 243.8 36.8 15.1 
1966 260.8 40.7 15.6 
1967 274.2 44.0 16.0 
1968 288.0 47.4 16.5 
1969 302.8 50.5 16.7 
1970 314.9 53.0 16.8 
1971 326.0 54.5 16.7 
1972 351.8 59.1 16.8 
1973 394.8 65.3 16.6 
1974 478.5 74.1 15.5 
1975 503.8 81.8 16.2 
1976 576.3 90.4 15.7 
1977 664.0 102.6 15.5 
1978 737.1 119.3 16.2 
1979 872.9 136.1 15.6 
1980 1,004.4 157.9 15.7 
U^.S.D.A. (1980c). 
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Problem Identification 
The financial figures reveal the significant increase in the 
credit flow and the capital intensity in agriculture. A detailed 
analysis of the U.S. agriculture financial sector, with an indepth 
study on the source and the use of funds, would be of great use to 
the public and the government. Agriculture-related policies and other 
related changes in economic or social variables have an ultimate impact 
on the financial status of agriculture. Further, the effect of these 
variables may have varying effects across the regions in the United 
States. A detailed regional study of the financial sector of agri­
culture would provide an opportunity for policymakers and the public 
to analyze the impact of varying policies across the regions in the 
United States. 
Review of Capital Flow Studies 
As the capital flow in U.S. agriculture has increased tremendously, 
agricultural economists have developed various techniques to analyze 
the nature of the flow of funds (FOF) in agriculture. The flow of funds 
is a system of social accounting (Ritter, 1963) in which a) the uses-
of funds statement" is constructed for each sector. The number of 
sectors is a technical, rather than a fundamental question. The flow 
of funds analysis in agriculture has taken major steps recently. 
Penson et al. (1971) developed a flow of funds social account for the 
farm sector consistent with U.S. Department of Agriculture (USDA) 
balance sheet accounts. The main purpose of this study is to open 
14 
the door for future research in these areas. Melichar (1973) developed 
a debt model based on the flow of funds concept. Independent forecasts 
are used to determine capital formation. Melichar (1977) extended his 
model structure to analyze the demand and the supply of farm capital 
and credit at the national level. 
Capital flow considered in this study consists of real estate 
transfers, machinery purchases, additions to livestock inventory, 
additions to stored crop inventory, additions to financial assets, 
and expenditures for buildings and land improvements. Predetermined 
structural equations determine the capital flow for each of the six 
categories. The real estate capital flow has a unique definition in 
this study. Melichar argued that "it is the amount of funds withdrawn 
from farming sectors by sellers who leave the farming sector or who 
are nonfarm heirs." Finally, capital flows and credit requirements 
are determined under various general price level simulations between 
years 1975-1979. 
Lins (1972) analyzed the source of capital funds at the national 
level in a simulation model. Pneson (1973) developed a demand model 
for capital uses. These two models have been put together to form a 
financial system simulation at the national level. 
Drabenstott (1981) developed a finance sector within a national 
econometric model that simulates and projects capital flow demands 
and credit requirements in U.S. agriculture. Commodity specific 
capital flows and aggregate credit requirements are determined between 
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years 1980-2000 under simulation alternatives such as export levels, 
energy price levels, etc. 
All of these studies are carried out at the national level. 
Further, the cash flow in production expenditures which consists of 
85 percent of total cash flow in U.S. agriculture is ignored. The 
studies used fixed coefficient statistical techniques in structural 
equation estimation. Since structural changes have been occurring 
in U.S. agriculture, the use of fixed coefficient statistical tech­
niques may not be appropriate. 
Objectives of the Study 
The major objectives of this study are: 1) to develop a regional 
econometric model to analyze the source and the use of funds in U.S. 
agriculture; .2) to formulate an econometric system with random coef­
ficient statistical techniques to capture the structural changes in 
agriculture over time and to simulate the system to year 1995; and 
3) to project and analyze various financial indicators for agriculture 
(cash receipts, production expenses, debts, assets, net worth, and 
detb/asset ratio, etc.) under existing and varying agriculture and 
agriculture-related policies using the financial system. 
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CHAPTER II. SPECIFICATION OF THE MODEL 
Generally, specifying an econometric model for the finance sector 
of U.S. agriculture requires a thorough understanding of the financial 
system. Once the structure is understood, it is is imperative to get 
the basic economic principles involved in the structure, so that one 
can determine the factors involved in an economic behavior of the 
farmer. Prior beliefs and studies are useful in understanding the 
economic phenomena. Keeping the structure in mind, alternative 
statistical or econometric techniques have to be evaluated to suit the 
objectives. The selection of a proper statistical tool is an art by 
itself. Finally, certain criteria has to be formed in choosing the 
final form of the model. Finally, the most crucial of all the steps 
is the process of data collection. Reliable and required data are 
important, not only for an economic analysis, but also to fulfill the 
statistical techniques. Following the above concepts, the model is 
specified. 
Model Structure 
The basic model structure includes disaggregation of source and 
use of funds^  in agriculture for 11 U.S. regions (Table 2.1). Each 
regional financial flow structure is assumed to be independent of other 
regions. The main components of the model structure are explained in 
a flow chart. 
T^he definition of the variables comply with U.S.D.A. (1980c) 
definitions. 
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Use of funds Source of funds 
Regional finance sector 
A 
Cash income 
Agriculture 
Source of funds 
Noncash income 
Nonagriculture 
B 
Household 
expenses , 
Other 
Use of funds 
Miscellaneous 
Production 
expenditures 
Fixed or capital 
expenditures 
The disaggregated source and use of funds^  for this study are 
listed below. 
S^ource of funds from nonagricultural.sector is not considered 
in this study due to lack of state level data. 
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Table 2.1. The 11 agricultural regions 
Northeast (NO) Appalachian (AP) Southeast (SE) 
Connecticut (CT) 
Delaware (DE) 
Maine (ME) 
Maryland (MD) 
Massachusetts (MA) 
New Hampshire (NH) 
New Jersey (NJ) 
New York (NY) 
Pennsylvania (PA) 
Rhode Island (RI) 
Vermont (VT) 
Kentucky (KY) 
North Carolina (NC) 
Tennessee (TN) 
Virginia (VA) 
West Virginia (WV) 
Alabama (AL) 
Florida (FL) 
Georgia (GA) 
South Carolina (SC) 
Lake States (LS) 
Michigan (MI) 
Minnesota (MN) 
Wisconsin (WI) 
Corn Belt (CB) 
Illinois (IL) 
Indiana (IN) 
Iowa (lA) 
Missouri (MO) 
Ohio (OH) 
Delta States (DL) 
Arkansas (AR) 
Louisiana (LA) 
Mississippi (MS) 
Northern Plains (NP) Southern Plains (SP) Western Plains (WP) 
Kansas (KS) 
Nebraska (NE) 
North Dakota (ND) 
South Dakota (SD) 
Oklahoma (OK) 
Texas (TX) 
Colorado (CO) 
Montana (MT) 
Wyoming (WY) 
Southwest (SW) 
Arizona (AZ) 
California (CA) 
Nevada (NV) 
New Mexico (NM) 
Utah (UT) 
Northwest (NW) 
Idaho (ID) 
Oregon (OR) 
Washington (WA) 
19 
Table 2.1 (continued) 
NW 
Wp 
5E 
A. Source of funds ; 
1) Cash receipts from crop and livestock marketings (including 
commodity Credit Corporation Loan (CCC)). 
2) Government payments. 
3) Other farm income (including machinery hire and custom work, 
etc. ) 
4) Nonmoney income (includes value of farm products consumed on 
farms) 
B. Use of funds ; 
Fixed or capital expenditures 
1) Tractor purchases 
2) Other machinery purchases 
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3) Land and building improvements expenses (farm use only) 
4) Real estate transfer expenses (includes within farmers' 
transactions, as well as discontinuing farm operators) 
Production expenditures^  
1) Fertilizer and lime expenditures 
2) Feed expenditures 
3) Feeder livestock purchases 
4) Seed expenditures 
5) Pesticide expenditures 
6) Fuel and oil expenditures 
7) Labor expenditures 
8) Land rents paid to nonoperating landowners 
9) Interest paid on real estate and nonreal estate debt 
10) Taxes paid on farm property 
11) Repairs and maintenance of farm machinery and farm buildings 
12) Miscellaneous (marketing fees, insurance, machinery hire, 
and custom work, etc.) 
C. Others 
1) Farm operators' dwellings expenses 
9 
2) Farm household operating expenses 
3) Debt repayments (real estate and nonreal estate principal 
amount) 
D^epreciation of farm machinery is not included in the model 
structure, as it does not enter production process. 
2 Farm consumption expenditures are excluded due to lack of data. 
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Analysis of source and use of funds 
1) Total cash receipts = cash receipts from crop and livestock 
marketings + government payments + other farm income 
2) Total income = total cash receipts + nonmoney income 
3) Net farm income = total income - (total production expenditures 
+ household operating expenses) 
4) Total capital flow = total fixed expenses + household fixed 
expenses 
5) Credit demand = total capital flow * proportion of capital 
flow financed externally 
6) Internal funds used in capital flow = total capital flow 
+ debt repayment (principal) - credit demand 
Balance sheet of the farm sector 
December 31-year 't' 
Assets 
1) Real estate value 
2) Machinery stock value 
3) Crop inventory value 
4) Livestock inventory value 
5) Financial assets 
Total assets = 
Liabilities 
1) Outstanding farm debt (real estate and nonreal estate) 
2) Commodity credit corporation loan 
Total liabilities = 
Net worth = 
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The description of the variables discussed in the model structure 
follows U.S.D.A. (1980d) definitions, so that the study will be consis­
tent with any government analysis of the finance sector. 
Economic Theory 
In order to perform economic analysis of the finance sector, the 
model structure has to be expressed in terms of a system of equations 
and identities for 11 U.S. regions. Fixed expenses and production 
expenditures behavioral relationships are expressed in functional 
forms. In econometric work, selection of the functional form and 
variables to be considered is an art in itself. So, prior belief 
and knowledge of this functional form and variables to be considered 
are good assets to start the work. Being an econometric work, it 
is proper to base the functional forms on some basic economic princi­
ples such as profit maximizing, risk aversion, etc. But, it is diffi­
cult to pinpoint farmers' behavior in one single economic principle. 
The best one can do is to move closer to reality in behavioral pattern. 
Profit maximizing behavior 
Profit maximization is a common economic principle in production 
theory. Production expenditures in a farm are a single season or a 
year concept in contrast to a multi-year concept for fixed expenses. 
Farmers, in general, try to use the production resources optimally 
under a given condition in a year or a season. So, the profit maximi­
zation behavior is rational for production input demand functions. 
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Assuming a profit function of the form (Henderson and Quant, 1971) 
n 
. - PY (KXI-.-XN) - - F 
Where ir represents profits, Q(x^ , x^ ) is the production function of 
output y, Py its price, x^ 's are different inputs used in production. 
In order to maximize the profit, the marginal physical product (MPP) 
of each input is equated to the ratio of input and output prices; i.e., 
P. 
MPP — — X 1,2,...,n. 
^ y 
These n first order profit maximizing conditions can be solved 
simultaneously to get a demand function for the production inputs. 
The resulting demand function is of the form 
4 = f(Pk' 
Where is the demand for ith input, P^  is the row vector of price 
ratios, and T^  is the row of other technological factors in production. 
As production inputs are measured in different units, it is better to 
express in common units like value terms. So, production inputs' 
expenditures deflated by price index are used as a proxy for input 
demand quantities. The selection of technological and other variables 
for input demand functions are based on the earlier studies (Heady and 
Tweeten, 1963; Olson, 1979; Brake, 1972; Barry and Baker, 1972). 
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Investment theory 
Farmers decision to invest in farm machinery is a long-term 
dynamic concept. Few theories had been developed to describe this 
phenomena. Some of the theories are dynamic profit maximization 
(Meyer and Kuh, 1957) optimal stock adjustment concept (Griliches, 
1960) and neoclassical investment theory (Jorgenson, 1967). Farmers' 
decision to invest in farm machinery is to use its services in produc­
tion. So, demand for farm machinery is in fact demand for its services. 
If so, farm machinery demand is a flow concept. Consequently, one 
has to assume certain relationship between the stock of machinery and 
the flow of its services. Just like any other farm behavior, invest­
ment behavior is also hard to be based on one particular economic 
principle. 
Nowadays, every farmer evaluates farm machinery investment de­
cisions by various production and nonproduction factors. Some of the 
nonproduction factors that enter the decision process are investment 
tax credit, availability of credit, and income tax rate. So, a 
modified neoclassical investment theory will be a right approach for 
farm machinery expenditures functions. Coen (1975) approached invest­
ment theory through user cost of capital with a dynamic profit maxi­
mization concept. Penson et al. (1981) applied this concept for farm 
tractors investment. The basic assumption in this investment function 
is, "farmers maximize the present value of equity, they would continue 
to add to their existing stock of plant and equipment as long as the 
present value of periodic net cash flows generated by an additional 
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unit exceeds the net purchase price of the input." By maximizing the 
value of owner equity, the derived demand function for tractor is of 
the form 
Where is the net investment in tractors in real terms, is the 
implicit rental price of tractor in real terms, is the stock of 
tractors in real terms. 
Based on the investment theories, various forms of farm machinery 
investment models have been developed over the years (Cromarty, 1959; 
Griliches, 1960; Heady and Tweeten, 1963; Gunjal, 1981; Penson, 1973). 
With the knowledge of the earlier studies, the specified machinery 
expenditures function for this study is of the form 
ME = a + a^ C^  + FI + a_ FPR + a^  LWI + a^  SZR + a^  NFI 
Where ME is the machinery expenditure in real terms, 
is the implicit price of farm machinery in real terms, 
FI is the fuel and oil price index in real terms, 
FPR is the prices received by farmers index in real terms, 
LWI is the labor wage index in real terms, 
SZR is lag farm size, and 
NFI is the two-year moving average of net farm income in real terms. 
The underlying assumptions in calculating the implicit rental 
price for a tractor are, tractors are depreciated within seven years; 
all tractors are purchased through credit and credits are repaid 
within seven years in equal installments; real life of a tractor is 
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assumed to be 15 years. The most critical assumption^  of all is using 
the price of a 50-60 horsepower tractor in calculating implicit rental 
price of a tractor and the price of a mold board plow in calculating 
implicit rental price of other machinery. The value of implicit rental 
price of a tractor or other machinery is determined by the following 
relationship. 
C = [(g*P)/(l-F)] [a - i^  - i^  {6/(6 + p)}]/(l - i^ ) 
+ (Z - i^  Y *)/(l - \) 
Where C is the implicit rental price for a tractor, 
g is the real price of a tractor (or) a mold board plow at 
retail level, 
p is the real after-tax opportunity rate of return on equity 
capital desired by farmers, 
a is the proposition investment financed by equity capital, 
i is the investment tax credit rate, 
c 
Y is the interest rate on nonreal estate loans, 
i^  is the income tax rate, 
6 is the tax depreciation rate given by 2/n where n is the service 
life of the tractors, 
F is the present value of the stream of capacity depreciation of 
a tractor. 
P^rice of a 60 horsepower tractor is used so that time series data 
can be obtained. Time series data for a 100 horsepower tractor àre not 
continuous. If the rate of increase in price of different horse­
power tractors is proportional, then using the price of any horse­
power tractor in calculating implicit rental price can be justified. 
The study of tractor's price justifies in using a 60 horsepower tractor 
price. 
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Z represents the value of periodic loan payment, and 
ij) is the fraction of the purchase price financed with debt 
capital (i.e., ^  = (1 - a)). 
Real estate investment theories 
The farmers decision to invest in real estate is a multifacet 
one. Profit motive, vacation, way of life, future security, and tax 
shelters are some of the possible motives in real estate investment. 
So, it is hard to pinpoint any particular theory in determining real 
estate price. Current economic situation, future expected land price 
movements and desire to increase farm size (Melichar, 1973) are some 
of the factors influencing current land price. 
The functional form arrived for this study is 
LP - LP 
LP^  = f(NFIA, AP^ , PRI), AP^   ^
Where LP^  is the land price per acre in year t in real terms, 
NFIA is two years moving average net farm income per acre in 
real terms, 
AP^  is the expected land price movement for the future, and 
PRI is the index of prices received by farmers. 
The discussed production, investment, and real estate investment 
theories form the basis for the functional form used in this study. 
The cash inflow in agriculture is expressed as a function of time for 
the time being. Subsequently, the financial sector model is planned to 
be merged into the Center for Agricultural and Rural Development (CARD) 
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national econometric model, where prices and quantities of farm pro­
duction are determined simultaneously in the model. So, the cash 
receipts from crops and livestock can be estimated and used in its 
financial sector. 
Structure of the Finance Sector 
Each regional finance sector is composed of a system of equations 
and identities. The behavioral equations determine the capital flows 
in the sector, while the identities determine the aggregate capital 
flows and target variables through the estimated behavioral equations. 
Based on the model structure, a sample form of a regional financial 
sector is explained in functional notation. 
Source of funds 
CR = f(T)l 
GP = f(T) 
OFl = f(T) 
N1 = f(T) 
Use of funds 
Fixed expenditures (including farm households) 
TE = f(Cg,SZR, NFI, FOIRT, LWR) 
OME = f(C^ , SZR, NFI,FOIRT, LPIR) 
LB = f(NFI, SZR, CPIR) 
FDE = f(T, NFI, SZR) 
'^ Sfhen this model is merged with the CARD national econometric model, 
the cash receipts from crops and livestock marketings will be determined 
simultaneously from the crop and livestock sector of the national model. 
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LP + F(CPIR, NFIA, DP) 
RV = LP * LF 
RTE = LP * RS 
TREH = RTE + FDE 
Production expenditures. 
ENF = f(FPI/CPI, ENFRT, PA, NFI) 
ENFRT = LAG(ENF)/LAG(PA) 
EFL= f('FLP/LPI, FEPI/LPI, NLIR) 
EF = f(FEPI/LPI, NLIR, NCH, NSH) 
ES = f(ESRT, PA) 
ESRT = LAG(ES)/LAG(PA) 
EFOR = f(FOI/PRI, PA, SZR, NFI) 
EPR = f(EPRT, PPI/PRI, PA, SZR) 
ELR = f(LWI/CPI, LWI/MPI, SZR, PA) 
RM = f(T) 
MSE = f(PPAl/PRI, PA, SZR) 
HCB = f(T, NFI, SZR) 
INRD = ONRD * R 
IRD = ORD * RR 
RNOP = f(T) 
RTX = RV * TXA 
Analysis of the source and the use of funds 
TCI = OR + GP + OFI 
TI = TCI + NI 
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TME = TE + OME 
TFE = TME + LBI 
TREH = RTE + FDE 
TCF = TFE + TREH 
TPE = ENF + EFL + EF + ES + EFOR + EPR + ELR + RM + MSE + INRD 
+ IRD + RNOP + RTX 
TPEH = TPE + HCB 
NFI = TCI - TPE 
NFIR = TI - TPE 
NFIRH = TI - TPEH 
NRCD = (TPEH * PB) + TÎIE * (i - IF) 
ONRD^  = [ONRD(^  * (PNR)] + NRCD^  
RRCD = TREH * CF 
ORD^  = [ (ORD^  j^  * PRR) ] + RRCD 
RRSF = RRCD * SF 
RRIF = RRCD - RRSF 
TCD = NRCD + RRCD 
Balance sheet analysis 
RV = LP * LF 
MSV^  = (MSV^ _^  + TME) * (i - DPR) 
FAj. = FA^ _^  * (1.05) 
TA = RV + MSV + CI + LV + FA 
TD = ONRD + ORD + CCC 
NW = TA - TD 
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D/A = TD/TA 
D/E = TD/NW 
E/A = NW/TA 
The financial sector consists of some important regional target 
variables which may be of interest to policymakers in evaluating the 
alternative policy measures. 
1) Total machinery expenditures 
2) Real estate transfer value 
3) Total capital flow (including household sector) 
4) Total production expenditures 
5) Net farm income 
6) Outstanding farm debt (real estate and nonreal estate) 
7) Debt/asset ratio 
8) Debt/equity ratio 
The definitions and source of the variables discussed in the financial 
sector are listed in Table 2.2. 
Selection of Statistical Technique 
Since U.S. agriculture is undergoing structural changes, assuming 
fixed response coefficients may not be appropriate for explaining the 
behavorial relations. So, I assumed response relationships are random 
as proposed by Rao (1965) and P.A.V.B. Swamy (1968). The pure random 
coefficients are one form of parameter variation or time varying coef­
ficients because these coefficients try to capture the change in response 
relationships when we use time series nature data. The stochastic. 
Table 2.2. Definition of the variables and the source 
Variables 
code Definitions 
Nature of 
the variable Source 
Endogenous 
variables: 
CR 
D/A 
D/E 
E/A 
EF 
EFL 
EFOR 
ELR 
ENF 
Cash receipts from crops and livestock marketings 
(including CCC loans) 
Debt-Asset ratio 
Debt—Equity ratio 
Equity/Asset ratio 
Expenditures on feeds 
Expenditures on feeder livestock purchase 
Expenditures on fuel and oil for farm use 
Expenditures on hired labor 
Expenditures on fertilizer and lime 
regional and 
in real terms 
(dollars) 
regional 
regional 
regional 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
USDA, 1980d 
USDA , 1981i 
USDA , 1981i 
USDA , 19811 
USDA , 1981i 
USDA , 1981i 
Table 2.2 (continued) 
Variables 
code Definitions 
Nature of 
the variable Source 
Endogenous variables (continued) 
EPR Expenditures on pesticides 
ES 
FA 
FDW 
GP 
HCB 
INRD 
Expenditures on seed 
Value of financial assets 
Expenditures on farm dwellings construction 
Government payments on various farm programs 
Farm households operating expenses (repairs and 
maintenance, taxes, interest paid, fire and 
wind insurance and accidental damage) 
Interest paid on outstanding nonreal estate debt 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
USDA, 1981i 
USDA, 19811 
USDA, 1981i 
USDA, 1981i 
USDA, (1980d) 
USDA, 1981i 
Table 2.2 (continued) 
Variables 
code Definitions 
Endogenous variables (continued) 
IRD Interest paid on outstanding real estate debt 
LBI Land and farm buildings improvements 
LP Land price per acre 
MSE Miscellaneous production expenditures 
MSV Value of farm machinery stock 
NCI Net cash income 
NI Noncash income 
Nature of 
the variable Source 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real teirms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
USDA, 19811 
USDA, 19811 
USDA, 19811 
USDA, (1980d) 
(1979e) 
USDA, (I980d) 
USDA, (198Dd) 
Table 2.2 (continued) 
Variables 
code Definitions 
Endogenous variables (continued) 
NFIR Net farm income 
NFIRH Net farm income (including farm households) 
NRCD Nonreal estate credit demand 
NW Net worth 
OME Other machinery expenditures 
ONRD Outstanding nonreal estate debt 
ORD Outstanding real estate debt 
Nature of 
the variable Source 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in current 
dollars 
regional and 
in current 
dollars 
regional and USDA, 1981i 
in real terms 
(dollars) 
regional and 
in current 
dollars 
regional and 
in current 
dollars 
Table 2.2 (continued 
Variables 
code Definitions 
Endogenous variables (continued) 
RM Repairs and maintenance of farm machinery and 
buildings 
RNOP Land rents paid to nonoperating landlords 
RRCD Real estate credit demand 
RRIF Real estate credit demand institution financed 
RRSF Real estate credit demand seller financed 
RTE Real estate transfer expenses 
RTX Real estate taxes paid by farmers 
Nature of 
the variable Source 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in current 
dollars 
USDA, 1980d and 
unpublished data 
USDA, 19811 
USDA, 1981i 
regional and 
in current 
dollars 
regional and 
in current 
dollars 
regional and 
in real terms 
(dollars) 
Table 2.2 (continued) 
Variables 
code Definitions 
Endogenous variables (continued) 
RV Real estate value 
TA Total assets 
TCD Total credit demand 
TCP Total capital flow 
TCI Total cash income 
TD Total debt 
TE Capital expenditures on tractors 
Nature of 
the variable Source 
regional and 
in current 
dollars 
regional and 
in current 
dollars 
regional and 
in current 
dollars 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in current 
dollars 
regional and USDA, 1981i 
in real terms 
(dollars) 
Table 2.2 (continued) 
Variables 
code Definitions 
Nature of 
the variable Source 
Endogenous variables (continued) 
TFE Total fixed expenditures 
TFI 
TME 
TPE 
TPEH 
TREE 
Total farm income 
Total machinery expenditures 
Total production expenditures 
Total production expenditures (including 
farm households) 
Total real estate expenses (including farm 
dwellings expenses) 
Exogenous variables; 
E 
User cost of tractor or implicit rental price of 
50-60 horsepower tractor 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
regional and 
in real terms 
(dollars) 
national and 
in real terms 
Table 2.2 (continued) 
Variables 
code Definitions 
Exogenous variables (continued) 
CPIR 
CF 
CI 
User cost or implicit rental price of a mold 
board plow 
Ratio of crop price index and gross national 
product index 
Proportion of real estate transfer, credit 
financed 
Crop inventory 
DPR Proportion of farm machinery depreciated in a 
year 
FPI/CPI Ratio of fertilizer price index to crop price 
index 
FEPI/LPI Ratio of feed price index to livestock price 
index 
FLP/LPI Ratio of feeder livestock price index to live­
stock price indes. 
FOI/PRI Ratio of fuel and oil price index to prices 
received index 
Nature of 
the variable Source 
national and 
in real terms 
national 
regional 
regional and 
in current 
dollars 
national 
national ratio 
national ratio 
national ratio 
national ratio 
Melichar .- and 
Waldheger (1979) 
USDA, 1972f-1980f 
USDA, 1980d 
USDA, 1976b-1980b 
USDA, 1976b-1980b 
USDA, 1976b-1980b 
USDA, 1976b-1980b 
Table 2.2 (continued) 
Variables Nature of 
code Definitions the variable Source 
Exogenous variables (continued) 
FOIRT Fuel and oil price index deflated by GNP price 
deflator 
national 
index 
and USDA, 
1980b 
1975b-
INF Proportion of nonreal estate capital flow 
financed by farmer 
national and 
proportion 
Melichar and 
Waldheger (1979) 
LPIR Livestock price index deflated by GNP price 
deflator 
national and 
proportion 
USDA, 
1980b 
1975b-
LWI/CPI Farm labor wage index to crop price index national 
ratio 
and USDA, 
1980b 
1975b-
LWI/MPI Farm labor wage index to machinery price index national 
ratio 
and USDA, 
1980b 
1975b-
PPAI/PRI Prices paid by farmers index to prices received 
index 
national 
ratio 
and USDA, 
1980b 
1975b-
PA Planted acreage under major crops national and USDA, 
1980a 
19.75 a 
PB Portion of production expenditures financed 
by institution 
national and 
proportion 
USDA, 1981i 
PNR Portion of outstanding nonreal estate debt 
repaid in a year 
national and 
proportion 
Melichar and 
Waldheger (1979) 
PRR Portion of outstanding real estate debt 
repaid in a year 
national and 
proportion 
Melichar and . 
Waldheger (1979) 
Table 2.2 (continued) 
Variables 
code Definitions 
Nature of 
the variable Source 
Exogenous variables (continued) 
R Interest rate charged on nonreal estate loan 
RR 
RS 
SF 
SZR 
T 
TXA 
LV 
NFI 
NFIA 
Interest rate charged on real estate loan 
Real estate transfer in a year 
Portion of real estate transfer seller financed 
Average farm size (lagged) 
Time trend 
Real estate tax per dollar value of real estate 
Livestock inventory value 
Two years moving average net farm income 
Two years moving average net farm income per farm 
acre 
national 
national 
regional and 
in 1000 acres 
regional and 
proportion 
regional and 
in 1000 acres 
Melichar and 
Waldheger (1979) 
Melichar and 
Waldheger (1979) 
USDA, 1972f-
1980f 
USDA, 1972f-
1980f 
USDA, 1977h; 
-1973g 
regional and USDA» 1975a— 
in real dollars 1980a 
regional and in 
current dollars 
regional and 
in real dollars 
USDA, 1980c 
regional and in USDA, 1980c 
real terms 
(dollars) 
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random, or time varying parameter problem arises when parameter varia­
tion includes a component which is a realization of some stochastic 
process in addition to whatever component is related to observable 
variables. Thus, stochastic parameter regression is a generalization 
of ordinary regression. A model is well-specified so that no stochastic 
parameter variation would be present and no generalization would be 
needed, but the world is less than ideal. In stochastic models, the 
stochastic element is assumed to be uncorrelated with explanatory 
variables, hence, it is not an alternate specification for nonlinear 
models. In simpler form, the model can be explained as 
Pure random coefficient model: 
B = B + e 
t t 
t = 1, 2 T(time period) 
• = XB + Xe^  + U^ , = Xe^  + 
Where: 
Y = dependent variable 
B = mean response coefficient 
B^  = response coefficient in time period t 
e^  = error term for response coefficient 
X = independent variable 
= error term in the model specification. 
Assumptions: 
E(B^ ) = B 
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E(U^ ) = E(e^ ) = 0 
E(B^  - B)^  = ae^  
EU'U = au^  
E(e^ U) = 0 
E(U'X) = E(e[X) = 0 
EV^  = 0 
2 2 2 
EV^ V^  = ou + X ae [heteroscedastic] 
In the parameter variation, two types can be distinguished: system­
atic variation and stochastic variation. In the systematic variation, an 
individual parameter can be written as b^  = f (X, A^ ), where X determines 
the functional form of b^ , is a vector of policy variables. So, a 
prior knowledge X (or) estimation of X with nonlinear transformation is 
required. This results in more regressors and needs criteria to 
select a specific set of variables that affects X. Hence, the system­
atic variation form may not be practically possible in our study. The 
stochastic parameter models have three forms. 
1) Pure random (Rao, 1965): 
Be = B + 
2) Adaptive coefficient (Cooley and Prescott, 1973): 
3) Stochastically convergent (Rosenberg, 1973): 
= XB^ _j^ + (1-X) B + e^  0 < X < 1 
The pure random coefficient model allows the response coefficients 
to deviate from a mean value from year to year. The adaptive coefficient 
model makes the coefficient deviate from previous levels. The convergent 
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model makes the coefficient converge to a population mean value at a 
future time period. If we compare the variance of B for the above 
mentioned models: 
Fixed betas Purely random 
0 
-1 Time t 
Adaptive betas 
-1 Time 
0 -
-1 
2 2 2 
Convergent betas E(B-B^) + CTU /1-A 
Time- Time 
The graphs reveal, CTB can be negative in adaptive and purely random 
coefficient models. The adaptive coefficient model with A > 1 makes 
the system explosive. So, it may not be practicable in explaining real 
world phenomena. The convergent model is the best of all but esti­
mation involves a special computer routine procedure. So, I propose 
to use a pure random coefficient model for explaining response relation­
ships in the system. 
The estimation of random response coefficients can be done either 
by equation after equation (or) simultaneously for a block of equations. 
But in the real world, some equations are independent of others and 
45 
some are not. So, I propose to adopt both types. Each regional equation 
is determined in separate blocks. Among a regional system of equations, 
several sub-blocks are framed, like fixed expenses, operating expenses 
and housing expenses, and others. Some equations of the form, such as 
land price, are estimated separately by a single equation estimation 
procedure by applying generalized least squares (GLS). The sub-blocks of 
systematic equations are to be estimated by Zellner's seemingly unrelated 
regressions (SUR). Random coefficients technique can be followed in 
SUR estimation procedure (Singh and Ullah, 1974). I propose SUR over a 
simultaneous equations system, even though both try to explain the 
interrelationships among equations. The SUR estimator is applied to 
the system of equations when error terms across the equations are related 
to each other in a given period, which is true for equations like fixed 
expenses and production expenses. That is, some common factors like 
weather and economic conditions influence the expenditures on tractors 
and other machinery in a given year. This will result in some kind of 
relationship among error terms across the equations in a given time 
period. 
Simultaneous equations' estimation procedure tries to capture the 
above interdependency through endogenous variables and also error terms. 
But the estimation procedure leads to system identification problems 
which SUR doesn't have. Further, the simultaneous equations estimation 
technique is an extension of the SUR estimation procedure in three 
stage least squares (Johnston, 1972). So, I propose to use the SUR 
estimation technique. 
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Estimation Procedure 
Estimation of single equation 
Two steps are involved in a single equation estimation technique. 
First, an application of ordinary least squares to an equation, then the 
residuals generated from the model are used to form variance-covarance 
matrix, which in turn, is used to get the weighted mean response coef­
ficients. Let us consider a simple model of the form 
K 
t^ = Bit + ^ 2 \t  ^ t = 1,2 T (time) 
\t \ \t k = 2,3,...,K (variables) 
Where: 
Yj. is a vector of dependent variable, 
are random parameters, 
e ^ ; a r e  e r r o r  t e r m s  o f  t h e  m o d e l  a n d  p a r a m e t e r ,  a n d  
Bj^  is the mean response coefficient. 
Some of the statistical assumptions about the model are 
"t == k^t\t ®t 
E(U^ ) = 0 
E(U^ U^ ) = diagonal [d^ ,^ = D. 
®<Vk+i' " ° 
GOV (U^ U^ ^^ ) = 0 
^ 2 2 
E:kt = \ 
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• \ 
2 ^ 2 2  
d,. = G, + E 0^  Xkt 
11 k=2 
The model can be expressed in matrix notation as 
y = 
X = 
1 X 21 
1 X 2t 
B = 
: u 
u. 
u. 
B = (x'D ^ x) ^ x'D 
Where B is an estimate of mean response coefficients, D is an estimate 
of variance matrix of the error terms. B and D are unknowns. Two 
steps are involved in estimating B (Rao, 1965). 
Step I: 
b = (x'x) ^(x'y), e = y - xb 
Where b is the least squares estimate of the mean response coefficient, 
e is the estimate of least squares residual. 
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Step II: 
This step involves application of generalized least squares 
using an estimate of D. The D is estimated through the following 
procedure. Let us say 
P 
A ^ 2 ^ 2   ^2 
s = (Oj, 
o , 
O o O  ^ 0 0 o 
s = (X M X) X" M e 
o o 
M = M * M ,  X  =  X  *  X  
M = I - X(X"X)~^  X' 
o 
e = e * e 
Where * is a hadamard matrix product. Based on the estimated values 
o 
of s, one can form D matrix through the relationship 
"ii " '^ l + k=2 
The mean response coefficient 3 is estimated by generalized least 
squares method 
"-1 -1 "-1 
e = (x'D X ) aT D y. 
Only the mean response coefficient is used in this study, not 
the real random coefficient (g^ ). Because, generating random parameter 
produces high computation costs and a medium term forecast model of 
this one will probably perform well with mean response coefficient 
rather than with actual response coefficient. 
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Seemingly unrelated regression (SUR) 
Seemingly unrelated regressions are a special kind of regression 
technique for estimating parameters in a system of equations where one 
has a firm belief that error term in a given period of an equation is 
correlated with error terms of different equations in that same period. 
This technique can be applied to estimate systematic equations in 
blocks such as fixed expenses and operating expenses. 
The model and assumption for SUR estimator are of the form 
i^t ®ikt*ikt "it 
Where i = 1, 2,...,M (equations), k = 1,2,...,K (variables), 
t = 1, 2,...,T (time period), and 
°ikt • 'ik + 
Assumptions ; 
E(U^ ^) = E(E^^^) = 0 for all i's, k's, t's, 
^ij i'j' " ^ 
t,t ~ 1,2,...,T. 
=1 for t = t' 
= 0 for t f t' 
E(U^^e^^^) = 0 for all i, k, and t. 
t - i  T ,  
50 
Sk: = 1 
= 0 
= 0 
for k = z 
k f z 
t = t' 
t i t '  
In compact form, this model is 
Y. = X.6. + W. 
X  1 1  1  
where i = 1,2,...,M. 
W. = X.E. + U. 
1 11 1 
The estimation procedure involves application of generalized 
least squares, i.e. 
3 = (x'fi x) x'fi y. 
Where 
X  =  
i^ 
Xj^ 0 
X . 
^ill ' * '*ikl 
*ilt • • '*ikt 
*ilT ' • '^ ikT 
y = 
fi = 
y 11 
'iT 
•^ Ml 
'Mr, 
11 
"Ml 
. S2., 
IM 
"MM 
variance - covariance matrix. 
n = ECww") 
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Where 
w is the estimated error variables of the reduced model. The 
-V 2 
estimation of requires coefficients such as a.. , 0... . The esti-
1] ijk 
mation involves an indirect least squares technique (Raj and Ullah, 
1981). 
W. = M.W. 
1 11 
Where 
W. = estimated residual of the reduced form, through ordinary 
least squares. 
Mi = I - x.(x. x.)"\ 
"ij i^j ®ij ^  ®ij 
W.. = W. A W. 
1] 1 J 
ECe^j) = 0 
E(ey)2 • Sy' 
Let us say 
i^j " %^ij ' ®ij " [°ij ' ^illl'^ii^j\] 
Estimate of 0 will be 
«ij -
fiii = 
^ii ^ill®iill 
0 
0 . . 
0 
0 
0 
0 0 
0 0 
0 
Oii + ®iiii 
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The estimated 6^^ can be used to compute The estimated will be 
^  ^ ""1 —1 —1 
used to estimate 3 which is 8 = (x'O x) x'fi y. The estimated param­
eter will be strictly efficient than Zellner's SUR estimator (Singh 
and Ullah, 1974). 
The prior information is a good start for any research work. 
Various research studies in this line helped to choose variables in 
functional forms. The statistical criteria to retain a variable in 
behavioral equations depend upon the number of factors, such as the 
importance of variables, multicollinearity, t statistics, and proper 
expected sign (+, -) of the relationship. However, application of 
random coefficient technique complicates the use of t statistics, 
as one has to assume the independency of the independent variables in 
a model and error terms, which is not true in random coefficient model. 
So to circumvent this problem, standard error of an estimate is used, 
as one of the criteria in retaining a variable. If the ratio between 
coefficient and standard error is greater than 1.3, then the variable 
is assumed to pass the significance test. Some statistics given for 
a random coefficient model are a) standard error of g's = diagonal 
-1 
(x x) where Q is the estimated variance-covarance of the error 
terms, b) weighted R-square = 1 - — 
(y'n-iy) 
A I 
Where (e' 0 e) is the weighted error sum of square, and (y' 0 y) is the 
weighted total sum of squares. Table 2.3 shows the estimation technique 
of all the equational forms used in this study. 
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Table 2.3. Estimation technique of the equational forms 
Equations or 
equational forms Estimation technique 
Source of funds 
equations 
Fixed expenditure 
equations 
Land price equation 
Production expenditure 
equations 
Repairs and mainten­
ance equation 
Household sector 
equations 
Ordinary least squares technique 
Seemingly unrelated regression (SUR) with 
random coefficient technique 
Single equation random coefficient estimation 
technique 
Seemingly unrelated regression (SUR) with 
random coefficient technique 
Ordinary least square technique 
Seemingly unrelated regression (SUR) with 
random coefficient technique 
Data 
Most of the data for this study are collected through personal 
contact with U.S.D.A. farm income division. As this study is a regional 
one, state data are required to get regional aggregate values. Invari­
ably, most of the published materials have some kind of aggregate rather 
than the state data. So, most of the data are collected from published 
and unpublished source by the contiguous states for the years 1960-1980 
and aggregated to the 11 regions. Some of the variables, such as price 
indexes, do not vary across the regions, so national prices indexes are 
used as a proxy for regional price indexes. Following the common 
procedure in research studies, all the monetary variables are expressed 
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in real terms by deflating nominal variables by gross national product 
(GNP) price deflator except farm machinery expenditures which are 
deflated by machinery price index. Because, machinery price index is 
weighed for the technological improvements in the farm machinery. So, 
the price increase in the farm machinery due to technological improve­
ments will be adjusted by the machinery price index deflator. Using 
the constant or real value variables in the empirical researches is a 
better technique; in doing so the inflationary effect of a variable is 
partially removed and the real effect is determined. 
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CHAPTER III. RESULTS AND DISCUSSIONS 
The estimated behavioral equations constitute the main body of 
the financial system. SAS/ETS (1982) and the proc matrix procedure are 
used in estimating the regional equations. Some of the variables in 
a regional equation are region-specific, so it is imperative to discuss 
each regional set of equations and to compare among regions. All the 
monetary variables and price indexes in the behavioral equations are 
in real terms. The values are deflated to year 1977 dollar value or 
index value. Based on the importance, some of the variables are 
retained in the equation even if they are insignificant. Each regional 
set of equations are discussed separately. The estimated behavioral 
relationship, standard error of the estimate, R-square, and mean square 
error are presented for each set of equations. 
Appalachian Regional Equations 
The increasing farm size is one of the motivating factors for 
large-scale farm mechanization in U.S. agriculture. In support of 
this hypothesis, lag average farm size has a significant impact on 
tractor expenditure and land improvements and farm building con­
structions in the Appalachian region. General economic condition and 
farmers expectations on future farmland market play a vital role in cur­
rent land price. Two years lag net farm income per acre and relative 
change of land price in the past explain 90 percent of the variation in 
the Appalachian farmland price. An increase of average net farm income 
per acre by a dollar with other variables at a given level is likely 
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Fixed expenditure equations (Appalachian): 
TEAP = -24.7 * m+833.7 * CPIRT + 2389.0 * SZRAP 
(27.8) (290.7) (1083.5) 
OMAP = 677120.0 - 452.7 * OM + 0.02 * NLIAP 
(278818.0) (585.1) (0.01) 
LBIAP = -445096.0 + 4844.6 * SZRAP + 1613.6 * CPIRT 
(221449.0) (1501.8) (1203.6) 
Weighted error sum of squares =11.8 Weighted R-square 
LPAP = 960.3 * DPAP + 11.2 * NFIAAP 
(718.0) (7.0) 
Weighted R-square 
Production expenditure equations (Appalachian): 
ENFAP = -562893.0 - 91598.8 * FPIR + 12293.4 * ENFRTAP 
(414659.6) (70305.3) (8021.6) 
+ 107.5 * NFIAP + 31.5 * PAAP 
(115.9) (15.8) 
ELPAP = 264303.0 - 135411.0 * FEPIR + 0.017 * NLIAP 
(61095.2) (41660.2) (0.004) 
EFAP = -275410.0 +119.7 * NCHAP + 33.0 * NSHAP 
(528606.4) (59.4) (17.1) 
ESAP = -108375.0 + 7.5 * PAAP + 14352.9 * ESRTAP 
(29102.9) (2.4) (3738.4) 
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EPAP = -268891.0 - 13025.8 PPIR + 6.4 * PAAP 
(111760.0) (7332.0) (4.6) 
+ 2260.1 * SZRAP 
(873.9) 
EFOAP = 149189.0 * FOIR + 8.5 * PAAP 
(64804.4) (2.4) 
ELAP = 731735.0 - 174878.0 * LWMR 
(192204.0) (41416.2) 
MSEAP = 56653.1 - 115360.0 * MSI + 2142.1 * SZRAP 
(93357.0) (107511.0) (643.7) 
Weighted error sum of squares=28.9 Weighted R-square = 
RMAP = 29866.7 * T 
(2776.1) 
2 
s = 2.5 E + 10 R-square = .85 
Household sector equations (Appalachian): 
FDEAP = 512.4 * SZRAP + 32.4 * NFIAP 
(333.8) (17.7) 
HAP = -1682209.0 - 14572.9 * T + 16330.9 * SZRAP 
(2362198.0) (39643.0) (21543.8) 
+ 157.7 * NFIAP 
(125.4) 
Weighted error sum of square 7.9 Weighted R-square 
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Source of funds equations; 
CRAP = 5115.3 + 121.1 * T 
(219.8) (17.5) 
s = .235836.2 
GPAP = 10.2 * T 
(3.2) 
= 33054.1 
OFIAP = 29.5 + 4.4 * T 
(3.2) (0.3) 
= 50.7 
NIAP = 69.3 * T 
(8.0) 
= 212954.9 
R-square = .72 
R-square = .34 
R-square = .94 
R-square = .79 
to increase the land price by 11.2 dollars in the following year. 
The mere number of crop planted acres has a significant impact on the 
farmer's budget for production expenditures. Planted acres coefficient 
in production expenditure equations reveals that an increase or decrease 
of planted acre by one will increase or decrease the fertilizer expendi­
ture by 31.5 dollars, seed expenditure by 7.5 dollars, pesticide expend­
iture by 6.4 dollars, and fuel and oil expenditure by 8.5 dollars. 
Based on the economic theory notion, general price level of inputs 
should have negative effects on farm inputs real expenditure. The 
results indicate changes in fertilizer price index, feed price index, 
pesticide price index, and labor wage index have negative effect in its 
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respective equations. Net receipts from livestock is a significant 
factor in feeder livestock purchase. Once farmers decide the level 
of livestock production, an additional increase of cattle head in­
creases the feed expenditure by 119.7 dollars, but it is only 33.0 
dollars increase of feed expenditure for one head increase in hogs and 
pigs. Surprisingly, fuel and oil price index is positively correlated 
with fuel expenditure. Even though, the fuel price index is a signif­
icant factor, two plausible reasons for the wrong sign of the coef­
ficients are very inelastic nature of fuel and oil demand in agriculture 
and use of inappropriate deflator for deflating fuel and oil price 
index. Lag average net farm income does have a significant impact on 
farm dwellings and farm operating expenditure in Appalachia. Table 3.1 
describes the variables in the Appalachian regional equations. 
Corn Belt Regional Equations 
The Corn Belt is one of the major agricultural regions in the 
United States. The volume of financial transaction in Corn Belt agri­
culture is higher than any other regions. The Corn Belt regional 
equations variables are described in Table 3.2. A dollar increase in 
implicit rental rate of a 60 horsepower tractor, with other variables at 
a given level, is likely to reduce tractor purchasing expenditure by 
80.2 thousand dollars. On the other hand, a thousand dollars increase 
in lag average net farm income will boost other machinery purchases by 
423.0 dollars. Farm size has significant impact on fixed expenditures 
in the Corn Belt. Farmland price variation in the Corn Belt is 
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Table 3.1. Variables description in the Appalachian regional equations 
Variables Description Units 
Endogenous 
CRAP 
EFAP 
EFOAP 
ELPAP 
ELAP 
ENFAP 
EPAP 
ESAP 
FDEAP 
Cash receipts from crops and live­
stock including CGC loans in 
Appalachia 
Expenditure on feed in 
Appalachia 
Expenditure on fuel and oil for 
farm use in Appalachia 
Expenditure on feeder livestock 
purchase in Appalachia 
Expenditure on hired labor in 
Appalachia 
Expenditure on fertilizer and lime 
in Appalachia 
Expenditure on pesticide in 
Appalachia 
Expenditure on seed in Appalachia 
Farm dwellings construction 
in Appalachia 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
GPAP Government payments on programs 
in Appalachia 
million dollars 
in 1977 dollar 
value 
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Table 3.1 (continued) 
Variables Description Units 
HAP 
LBIAP 
LPAP 
MSEAP 
NIAP 
OFIAP 
OMAP 
RMAP 
TEAP 
Exogenous 
CPIRT 
Farm household operating 
expenditure in Appalachia 
Land improvements and farm 
building construction in 
Appalachia 
Land price in Appalachia 
Miscellaneous farm operating 
expenditure in Appalachia 
Noncash income in Appalachia 
Other farm income in Appalachia 
Other farm machinery purchase 
expenditure in Appalachia 
Repairs and maintenance of farm 
machinery in Appalachia 
Farm tractor purchase expenditure 
in Appalachia 
National crop price index deflated 
by GNP price deflator 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
dollars - in 
1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
million dollars 
in 1977 dollar 
value 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
index 
DPAP Relative change in price of land in 
Appalachia 
number 
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Table 3.1 (continued) 
Variables Description Units 
ENPRTAP 
ESRTAP 
FEPIR 
Lagged (one year) average fertilizer 
real expenditure per planted acre in 
Appalachia 
Lagged (one year) average seed real 
expenditure per planted acre in 
Appalachia 
Ratio between national feed price 
index and livestock price index 
dollars - in 
1977 dollar 
value 
dollars - in 
1977 dollar 
value 
ratio 
FOIR Ratio between national fuel and oil 
price index and national prices 
received by farmers index 
ratio 
FPIR 
IM 
Ratio between national fertilizer 
price index and national crop 
price index 
Implicit rent rate on user cost of 60 
horsepower tractor 
ratio 
dollars - in 
1977 dollar 
value 
urn 
MSI 
NCHAP 
NFIAAP 
Ratio between national farm labor 
wage index and farm machinery 
price index 
Ratio between national prices paid 
by farmers index to national prices 
received by farmers index 
Total number of cattle and calves 
raised in Appalachia 
Two years moving average of net 
farm income per acre in Appalachia 
ratio 
ratio 
thousands 
dollars - in 
1977 dollar 
value 
NFIAP Two years moving average of net 
farm income in Appalachia 
million dollars 
in 1977 dollar 
value 
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Table 3.1 (continued) 
Variables Description Units 
NLIAP One year lag of net receipts from 
livestock production in Appalachia 
thousand dollars 
in 1977 dollar 
value 
NSHAP Total number of hogs and pigs 
raised in Appalachia 
thousand 
OM Implicit rental rate or user cost 
of a mold board plow 
dollars - in 
1977 dollar 
value 
PAAP Planted acres under major crops 
in Appalachia 
thousand acres 
SZRAP One year lag of farm size in 
Appalachia 
acres 
Time trend number 
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Table 3.2. Variables description in the Corn Belt regional equations 
Variables Description Units 
Endogenous 
CRCB 
EFCB 
Cash receipts from crops and live­
stock including CGC loans in the 
Corn Belt 
Expenditure on feed in the Corn 
Belt 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
EFOCB 
ELPCB 
ELCB 
ENFCB 
EPCB 
ESCB 
FDECB 
Expenditure on fuel and oil for 
farm use in the Com Belt 
Expenditure on feeder livestock 
purchase in the Corn Belt 
Expenditure on hired labor in the 
Corn Belt 
Expenditure on fertilizer and lime 
in the Corn Belt 
Expenditure on pesticide in the 
Corn Belt 
Expenditure on seed in the Corn 
Belt 
Farm dwellings construction expendi­
ture in the Corn Belt 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
GPCB Government payment on programs in 
the Corn Belt 
million dollars 
in 1977 dollar 
value 
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Table 3.2 (continued) 
Variables Description Unit 
HCB 
LBICB 
LPCB 
NICE 
OFICB 
OMCB 
RMCB 
TECH 
Farm household operating expenditure 
in the Com Belt 
Land improvements and farm buildings 
construction expenditure in the 
Corn Belt 
Land price in the Com Belt 
Noncash income in the Corn Belt 
Other farm income in the Corn 
Belt 
Other farm machinery purchase 
expenditure in the Com Belt 
region 
Repairs and maintenance of farm 
machinery in the Corn Belt region 
Farm tractor purchase expenditure 
in the Corn Belt region 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
dollars - in 
1977 dollar 
value 
million dollars 
in 1977 dollar 
value 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
Exogenous 
CPIRT 
DPCB 
ENFRTCB 
National crop price index deflated index 
by GNP price deflator 
Relative change in farmland price number 
in the Corn Belt 
Lagged (one year) average fertilizer dollars - in 
real expenditures per planted acre 1977 dollar 
in the Corn Belt value 
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Table 3.2 (continued) 
Variables Description Unit 
EPRTCB Lagged (one year) average pesticide dollar - in 
real expenditure per planted acre 1977 dollar 
in the Corn Belt value 
ESRTCB Lagged (one year) average seed real 
expenditure per planted acre in 
the Corn Belt 
dollars - in 
1977 dollar 
value 
FEPIR 
FOIR 
FOIRT 
FFIR 
IM 
Ratio between national feed price 
index and livestock price index 
Rtaio between national fuel and 
oil index and national prices 
received by farmers index 
National fuel and oil price index 
deflated by GNP price deflator 
Ratio between national fertilizer 
price index and national crop 
price index 
Implicit rental rate for user 
cost of a 60 horsepower tractor 
ratio 
ratio 
index 
ratio 
dollars - in 
1977 dollar 
value 
LPIR 
LWMR 
MSI 
NCHCB 
NFIACB 
National livestock, price index 
deflated by GNP price deflator 
Ratio between national farm labor 
wage index and farm machinery 
price index 
Ratio between national prices paid 
by farmers index to national prices 
received by farmers index 
Total number of cattle and calves 
raised in the Corn Belt 
Two years moving average of net 
farm income per acre in the 
Corn Belt 
index 
ratio 
ratio 
thousands 
dollars - in 
1977 dollar 
value 
67 
Table 3.2 (continued) 
Variables Description Unit 
NFICB Two years moving average of net 
farm income in the Corn Belt 
million dollars 
in 1977 dollar 
value 
NLICB Lagged (one year) net receipts 
from livestock production in the 
Corn Belt 
thousand dollars 
in 1977 dollar 
value 
OM Implicit rental rate (or) user cost 
of a mold board plow 
dollars - in 
1977 dollar 
value 
PACB Planted acres under major crops in 
the Corn Belt 
thousand acres 
SZRCB Lagged (one year) farm size in the 
Corn Belt 
acres 
Time trend number 
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Fixed expenditure equations (Corn Belt): 
TECB = -80.21 * IM - 2152.5 * FOIRT + 2557.1 * CPIRT 
(74.6) (1390.2) (3604.1) 
+ 4203.2 * SZRCB 
(2238.7) 
OMCB = -3206.7 * OM + 18155.5 * LPIR + 423.0 * NFICB 
(3175.7) (10589.6) (228.1) 
LBICB = -2047942.0 + 5009.6 * CPIRT + 12249.9 * SZRCB 
(1026172.0) (5551.9) (4188.9) 
Weighted error sum of squares =10.2 Weighted R-square = .97 
LPCB = 2249.9 DPCB + 13.3 NFIACB 
(943.6) (2.3) 
Weighted R-square = .93 
Production expenditure equations (Corn Belt): 
ENFCB = -830112.0 FPIR + 11.7 PACB + 77981.9 ENFRTCB 
(414944.0) (6.3) (12239.6) 
ELPCB = 2291801.0 - 987963.0 * FEPIR + 0.034 * NLICB 
(541280.5) (545573.8) (0.022) 
EFCB = 103.8 * NCHCB 
(8.1) 
ESCB = -504869.0 + 6.9 * PACB + 76590.8 * ESRTCB 
(709334.4) (11.2) (33376.7) 
EPCB = 1524.2 + 86767.2 * EPRTCB 
(2868.9) (4393.2) 
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EFOCB = -1046951.0 + 1037601.0 * FOIR + 4099.0 * SZRCB 
(361552.5 (246782.8) (1763.8) 
ELCB = -209852.0 * LWMR +12.5 * PACE 
(236798.2) (3.2) 
MSECB = -254001.0 * MSI + 3799.2 SZRCB 
(162897.0) (322.7) 
Weighted error sum of squares= 51.841 Weighted R-square = .986 
RMCB = 81814.6 * T 
(6376.2) 
2 
s = 13.4 + ElO R-square = .89 
Household sector equations (Corn Belt); 
HCB = -3115380.0 - 366956.0 * log(T) 
(2203011.0) (296393.0) 
+ 25208.7 * SZRCB 
(13744.7) 
FDECB = 898.6 * SZRCB + 2201.1 * T + 12.1 * NFICB 
(2316.4) (1181.6) (78.2) 
Weighted error sum of squares= 3.36 Weighted R-square = .97 
Source of funds equations (Corn Belt) : 
CRCB = 14312.9 + 481.9 * T 
(898.4) (71.6) 
s^  = 3942564 R-square = .70 
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GPCB = 41.4 * T 
(12.5) 
= 517021 R-square = .35 
NICE = 136.2 * T 
(9.3) 
= 284314.2 R-square = .92 
OFICB = 61.4 + 13.4 * T 
(7.8) (0.6) 
s^  = 300.3 R-square = .96 
explained by proportional change in land price during the past, and 
net farm income per acre. If the farm sector in the Com Belt experi­
ences an increase of net farm income by one dollar, this will increase 
the land price in the following year by 13.3 dollars. 
Farm production expenditure is significantly influenced by planted 
acres, i.e., an increase or decrease of planted acres by one could 
increase or decrease the fertilizer expenditure by 11.7 dollars, seed 
expenditure by 6.9 dollars, labor expenditure by 12.5 dollars in the 
Corn Belt. Feed price index has significant impact on feeder livestock 
purchase but not on feed expenditure. Surprisingly, total cattle pro­
duction is the only factor that explains the feed expenditure variation. 
Farm household expenditures are explained by farm size. As the farm 
size has gone up over the years in the Corn Belt, farmers' spending on 
household has also gone up. 
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Delta States Regional Equations 
Mechanization and bigger farms go hand in hand. In the Delta 
States, farm size and crop price index are significant in explaining 
tractor purchases, land improvements, and building construction 
behavior. Table 3.3 explains the variables in the Delta 
States regional equations. One can expect that farmers are likely to 
spend 303.3 dollars on other machinery for every 1,000 dollars increase 
in lagged average net farm income. On the same note, a dollar increase 
in lag average net farm income per acre could boost the farmland price 
by 11.0 per acre in the Delta States. 
Crop planted acres is the single most dominant factor in produc­
tion expenditure decisions. At the margin, farmers in the Delta States 
are likely to increase or decrease their fertilizer expenditure by 
11.9 dollars, seed expenditure by 6.9 dollars, pesticide expenditure by 
5.9 dollars, fuel and oil expenditures by 7.0 dollars, and miscellaneous 
expenditure by 10.5 dollars for an increase or decrease of one acre 
crop planted acreage. Lag net receipts from livestock are significantly 
influencing feeder livestock purchases. So, net receipts from livestock 
determine the nature of livestock operation in the following year. 
Ratio of feed price index and livestock price index also has a signif­
icant effect on livestock production. The results reveal that farm 
size and household expenditures are positively correlated. 
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Table 3.3. Variables description in the Delta States regional equations 
Variables Description Units 
Endogenous 
CRDL Cash receipts from crop and live­
stock including CGC loans in the 
Delta States 
million dollars 
in 1977 dollar 
value 
EFDL 
ELPDL 
ELDL 
Expenditure on fuel and oil for 
farm use in the Delta States 
Expenditure on feeder livestock 
purchase in the Delta States 
Expenditure on hired labor in 
the Delta States 
thousand dollars 
1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
jn 1977 dollar 
value 
ENFDL Expenditure on fertilizer and 
lime in the Delta States 
thousand dollars 
in 1977 dollar 
value 
EPDL Expenditure on pesticide in the 
Delta States 
thousand dollars 
thousand dollar 
value 
ESDL Expenditure on seed in the Delta 
States 
thousand dollars 
in 1977 dollar 
value 
FDEDL Farm dwellings construction 
in the Delta States 
thousand dollars 
in 1977 dollar 
value 
GPDL Government payments on programs 
in the Delta States 
million dollars 
in 1977 dollar 
value 
HDL Farm household operating expendi­
ture in the Delta States 
thousand dollars 
in 1977 dollar 
value 
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Table 3.3 (continued) 
Variables Description Unit 
LBIDL Land improvements and farm building 
construction expenditure in the 
Delta States 
thousand dollars 
in 1977 dollar 
value 
LPDL Land price in the Delta States dollars - in 
1977 dollar 
value 
MSEDL Miscellaneous farm operating 
expenditure in the Delta States 
thousand dollars 
in 1977 dollar 
value 
NIDL Noncash income in the Delta States million dollars 
in 1977 dollar 
value 
OFIDL Other farm income in the Delta 
States 
million dollars 
in 1977 dollar 
value 
OMDL Other farm machinery purchase 
expenditure in the Delta States 
thousand dollars 
in 1977 dollar 
value 
RMDL Repairs and maintenance of farm 
machinery in the Delta States 
thousand dollars 
in 1977 dollar 
value 
TEDL 
Exogenous 
CPIRT 
DPDL 
Farm tractor purchase expendi­
ture in the Delta States 
National crop price index 
deflated by GNP price deflator 
Relative change in farmland price 
in the Delta States 
thousand dollars 
in 1977 dollar 
value 
index 
number 
ESRTDL Lagged (one year) average seed 
real expenditure per planted 
acre in the Delta States 
dollars - in 
1977 dollar 
value 
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Table 3.3 (continued) 
Variables Description Unit 
FEPIR ratio between national feed price 
index and national livestock price 
index 
ratio 
FOIR Ratio between national fuel and oil 
price index and prices received by 
farmers index 
ratio 
FOIRT National fuel and oil price index 
deflated by GNP price deflator 
index 
FPIR Ratio between national fertilizer 
price index and national crop 
price index 
ratio 
LWMR Ratio between national farm labor 
wage index to farm machinery price 
index 
ratio 
LWR National farm labor wage index 
deflated by GNP price deflator 
index 
NCHDL Total number of cattle and calves 
raised in the Delta States 
thousands 
NFIADL Two years moving average of net 
farm income per acre in the Delta 
States 
dollars - in 
1977 dollar 
value 
NFIDL Two years moving average of net 
farm income in the Delta States 
million dollars 
in 1977 dollar 
value 
PPIR 
PADL 
Ratio between national pesticide 
price index to national crop 
price index 
Planted acres under major crops 
in the Delta States 
ratio 
thousand acres 
SZRDL Lagged (one year) farm size in 
the Delta States 
acres 
Time trend number 
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Fixed expenditure equations (Delta States)-' 
TEDL = -883.9 * FOIRT + 724.3 * CPIRT + 
(372.6) (271.8) 
+ 662.7 * SZRDL 
(134.0) 
OMDL = 1052.4 * LWR + 303.3 * NFIDL 
(1026.1) (182.9) 
LBIDL = 439.7 * SZRDL + 557.8 * CPIRT 
(86.9) (167.9) 
Weighted error sum of squares =19.1 Weighted R-square = .98 
LPDL = 1059.7 * DPDL + 11.0 * NFIADL 
(428.0) (1.9) 
Weighted R-square = .92 
Production expenditure equations (Delta States); 
ENFDL = -117653.0 + 11.9 * PADL + 128.9 * NFIDL 
(92012.4) (3.7) (59.4) 
ELPDL = 128597.0 - 115173.0 FEPIR + 0.124 * NLIDL 
(134040.9) (24823.4) (0.057) 
EFDL = 546806.0 - 439101.0 * FEPIR +101.6 * NCHDL 
(441161.0) (361468.0) (63.6) 
ESDL = -65907.8 + 6,7 * PADL + 11019.8 * ESRTDL 
(13916.4) (1.5) (2408.3) 
EPDL = -77135.4 - 48813.9 * PPIR + 5.9 * PADL 
(94184.1) (43747.9) (1.6) 
+951.6 * SZRDL 
(591.4) 
76 
EFODL = 125330.0 + 197385.0 * FOIR + 7.0 % PADL 
(49112.0) (44021.0) (1.8) 
41.4 * NFIDL 
(27.0) 
ELDL = 528509.0 - 156290.0 * LWMR 
(95684.0) (92224.8) 
MSEDL = 60551.6 + 10.5 * PADL 
(17522.7) (3.7) 
Weighted error sum of squares=52.4 Weighted R-square 
RMDL = 16543.8 * T 
(1774.7) 
2 S = 1.0 E + 10 R-square = .81 
Household sector equations (Delta States): 
FDEDL = 28.2 * NFIDL + 242.7 * SZRDL - 2167.7 * T 
(37.5) (386.2) (2953.2) 
HDL = -101879 - 73120.3 * log(T) + 2180.9 * SZRDL 
(183285) (53472.9) (1199.9) 
+57.1 * NFIDL 
(90.4) 
Weighted error sum of squares =5.2 Weighted R-square 
Source of funds equations (Delta States): 
CRDL = 3320.3 + 123.9 * T 
(208.8) (16.6) 
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s = 212871.3 R-square = .75 
GPDL = 13.3 * T 
(3.8) 
s = 47208.6 R-square = .38 
OFIDL = 15.7 + 2.9 * T 
(1.7) (0.1) 
s = 14.6 R-square = .96 
NIDL = 28.9 * T 
(3.4) 
s = 37893.7 R-square = .78 
Lake States Regional Equations 
The Lake States region is the heartland of dairy products in U.S. 
agriculture. So, one can expect the nature of income from the live­
stock sector will have a significant impact on the financial transac­
tions. The Lake States regional equations variables are described in 
Table 3.4. A 1,000 dollar increase in lag net receipts from live­
stock can boost other machinery purchases by 476 dollars. But, a 
dollar increase in user cost of a tractor and other machinery with 
a given level of other variables results in 53.9 thousand dollars 
reduction in tractors purchases and 752.9 thousand dollars reduction in 
other machinery purchases. Farm size is again a significant variable 
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in tractor and land improvements and farm building expenditures. Farm 
land price variation in the Lake States is explained by lag average 
net farm income per acre and relative change in land price during the 
past years. A dollar increase in average net farm income will likely 
increase the land price by 9.4 dollars. 
Crop planted acres in the Lake States is one of the important 
variables in production expenditure equations. A reduction in crop 
planted acres by one can reduce the fertilizer expenditure by 26.5 
dollars, seed expenditure by 8.7 dollars, pesticide expenditure by 
4.1 dollars, fuel and oil expenditures by 23.9 dollars, and labor 
expenditure by 18.9 dollars. As cattle production is the main agri­
cultural operation in the Lake States, a 1,000 dollar increase in net 
livestock receipts can boost the feeder livestock purchase by 93 dollars 
and hired labor expenditure by 26 dollars in the following year. On 
an average, a unit change (increase or decrease) in cattle production 
results in a 92.2 dollars increase or decrease in feed expenditure. 
Lag farm size is a significant variable in household sector equations. 
As farm size increases, household operating expense increases at a 
higher rate than the household fixed expense. 
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Table 3.4. Variables description in the Lake States regional equations 
Variables Description Unit 
Endogenous 
CRLS 
EFLS 
Cash receipts from crops and 
livestock including CGC loans 
in the Lake States 
Expenditure on feed in the Lake 
States 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
EFOLS 
ELPLS 
ELLS 
Expenditure on fuel and oil for 
use in the Lake States 
Expenditure on feeder livestock 
purchase in the Lake States 
Expenditure on hired labor in 
the Lake States 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
ENFLS Expenditure on fertilizer and lime 
in the Lake States 
thousand dollars 
in 1977 dollar 
value 
EPLS 
ESLS 
FDELS 
Expenditure on pesticide in the 
Lake States 
Expenditure on seed in the Lake 
States 
Farm dwellings construction 
expenditure in the Lake States 
thousand dollars 
1977 dollar 
value 
thousand dollars 
1977 dollar 
value 
thousand dollars 
1977 dollar 
value 
GPLS Government payments on farm 
programs in the Lake States 
million dollars 
1977 dollar 
value 
80 
Table 3.4 (continued) 
Variables Description Units 
HLS Farm household operating expenditure 
in the Lake States 
thousand dollars 
in 1977 dollar 
value 
LBILS Land improvements and farm 
buildings construction expendi­
ture in the Lake States 
thousand dollars 
in 1977 dollar 
value 
LPLS Land price in the Lake States dollars - in 
1977 dollar 
value 
MSELS Miscellaneous farm operating 
expenditure in the Lake States 
thousand dollars 
in 1977 dollar 
value 
NILS Noncash income in the Lake States million dollars 
in 1977 dollar 
value 
OFILS Other farm income in the Lake 
States 
million dollars 
in 1977 dollar 
value 
OMLS Other farm machinery purchase 
expenditure in the Lake States 
thousand dollars 
in 1977 dollar 
value 
RMLS Repairs and maintenance of farm 
machinery in the Lake States 
thousand dollars 
in 1977 dollar 
value 
TELS Farm tractor purchase expendi­
ture in the Lake States 
thousand dollars 
in 1977 dollar 
value 
Exogenous 
CPIR Ratio between national crop price 
index and GNP price deflator 
ratio 
CPIRT National crop price index deflated 
by GNP price deflator 
index 
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Table 3.4 (continued) 
Variables Description Unit 
DPLS Relative change in farmland price 
in the Lake States 
number 
ENFRTLS Lagged (one year) average fertilizer 
real expenditure per planted acre in 
the Lake States 
dollars - in 
1977 dollar 
value 
ESRTLS Lagged (one year) average seed real 
expenditure per planted acre in 
the Lake States 
dollars - in 
1977 dollar 
value 
FEPIR Ratio between national feed price 
index and livestock price index 
ratio 
FOIR Ratio between national fuel and 
oil price index and national prices 
received by farmers index 
ratio 
FOIRT National fuel and oil price index 
deflated by GNP price deflator 
index 
FPIR Ratio between national fertilizer 
price index to national crop price 
index 
ratio 
IM Implicit rental rate or user cost 
of a 60 horsepower tractor 
dollars - in 
1977 dollar 
value 
NFIALS Two years moving average of net farm 
income per acre in the Lake States 
dollars - in 
1977 dollar 
value 
NFILS Two years moving average of net 
farm income in the Lake States 
million dollars 
in 1977 dollar 
value 
NLILS 
OM 
Lagged (one year) net receipts from 
livestock production in the Lake 
States 
Implicit rental rate or user cost 
of a mold board plow 
thousand dollars 
in 1977 dollar 
value 
dollars - in 
1977 dollar 
value 
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Table 3.4 (continued) 
Variables Description Unit 
PALS Planted acres under major crops in 
the Lake States 
thousand dollars 
SZRLS Lagged (one year) farm size in the 
Lake States 
acres 
T Time trend number 
Fixed expenditure equations (Lake States): 
TELS = -53.9 A IM + 1380.9 * CPIRT + 2068.7 * SZRLS 
(36.4) (1707.9) (889.2) 
OMLS = -752.9 * CM - 6589.7 * FOIRT + 0.476 NLILS 
(709.5) (6313.4) (0.221) 
LBILS = -1130127.0 + 5157.1 * SZRLS + 0.081 * NLILS 
(655994.0) (2923.3) (0.198) 
+ 2289.9 * CPIRT 
(1108.2) 
Weighted error sum of squares=8.7 Weighted R-square = 0.98 
LPLS = 1716.9 * DPLS + 9.4 * NFIALS 
(243.0) (2.2) 
R-square = .94 
Production expenditure equations (Lake States) : 
ENFLS = -803387.0 - 161955.0 * FPIR + 26.5 * PALS 
(606778.4) (86401.0) (18.9) 
+ 24444.9 * ENFRTLS + 93.5 * NFILS 
(9926.5) (86.3) 
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ELPLS = 262891.0 - 324642.0 * FEPIR + 0.093 * NLILS 
(286349.3) (151690.4) (0.061) 
EFLS = 463459.0 * FEPIR + 92.2 * NSHLS 
(385447.8) (56.3) 
ESLS = -256930.0 + 8.7 * PALS + 29344.0 * ESRTLS 
(147838.0) (5.6) (9060.5) 
EPLS = -598176.0 + 4.1 * PALS + 3000.6 * SZRLS 
(77169.7) (2.6) (371.4) 
EFOLS = -808226.0 + 385676.0 * FOIR + 23.9 t PALS 
(264484.0) (131693.5) (8.0) 
ELLS = -294276.0 + 0.026 * NLILS + 18.9 * PALS 
(214001.2) (0.007) (7.4) 
MSELS = 225333.9 * CPIR + 58.8 * NFILS 
(103796.8) (43.5) 
Weighted error sum of squares =25.3 Weighted R-square 
RMLS = 39651.5 * T 
(3942.9) 
2 
S = 5.1 E + 10 R-square = .83 
Household sector equation (Lake States): 
FDELS = 634.8 * SZRLS - 4317.8 * log(T) 
(326.6) (10346.5) 
HLS = 6814.5 * T + 2642.9 * SZRLS 
(12519.7) (752.1) 
Weighted error sum of squares=3.7 Weighted R-square 
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Source of funds equations (Lake States)» 
CRLS = 5704.9 + 218.8 * T 
(337.7) (26.9) 
= 556818.3 R-square = .78 
GPLS = 15.4 * T 
(4.3) 
= 62568.7 R-square = 0.39 
OFILS = 28.8+4.2 * T 
(3.4) (0.3) 
= 57.2 R-square = .93 
NILS = 60.2 A T 
(5.7) 
= 106725.5 R-square = .85 
Northeast Regional Equations 
Crop price index and farm size are significantly influencing the 
machinery purchase in the Northeast. Table 3.5 explains the Northeast 
regional equations' variables. Further, a dollar reduction in the user 
cost of a 60 horsepower tractor will boost the tractor purchase by 
32.5 thousand dollars. Lag average net farm income per acre has a 
significant impact on farmland price movements. A reduction or in­
crease in the lag net farm income per acre is reflected in the farmland 
price by an increase or decrease of 11.7 dollars. 
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Table 3.5. Variables description in the Northeast regional equations 
Variables Description Unit 
Endogenous 
CRNO 
EFNO 
Cash receipts from crops and live­
stock including CCC loans in the 
Northeast 
Expenditure on feed in the Northeast 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
EFONO Expenditure on fuel and oil for 
farm use in the Northeast 
thousand dollars 
in 1977 collar 
value 
ELNO 
ELPNO 
Expenditure on hired labor in the 
Northeast 
Expenditure on feeder livestock 
purchase in the Northeast 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
ENFNO Expenditure on fertilizer and 
lime in the Northeast 
thousand dollars 
in 1977 dollar 
value 
EPNO 
ESNO 
Expenditure on pesticide in the 
Northeast 
Expenditure on seed in the Northeast 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
FDENO Farm dwellings construction expendi­
ture in the Northeast 
thousand dollars 
in 1977 dollar 
value 
GPNO Government payments on programs 
in the Northeast 
million dollars 
in 1977 dollar 
value 
HNO Farm household operating expendi­
ture in the Northeast 
thousand dollars 
in 1977 dollar 
value 
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Table 3.5 (continued) 
Variables Description Unit 
LBINO Land improvements and farm buildings 
construction expenditure in the 
Northeast 
thousand dollars 
in 1977 dollar 
value 
LPNO Farmland price in the Northeast dollars - in 
1977 dollar 
value 
MSENO Miscellaneous farm operating 
expenditure in the Northeast 
thousand dollars 
in 1977 dollar 
value 
NINO Noncash income in the Northeast million dollars 
in 1977 dollar 
value 
OFINO Other farm income in the Northeast million dollars 
in 1977 dollar 
value 
OMNO Other farm machinery purchase 
expenditure in the Northeast 
thousand dollars 
in 1977 dollar 
value 
RMNO Repairs and farm machinery main­
tenance in the Northeast 
thousand dollars 
in 1977 dollar 
value 
TENO 
Exogenous 
CPIRT 
DPNO 
Farm tractor purchase expenditure 
in the Northeast 
National crop price index deflated 
by GNP price deflator 
Relative change in farmland price 
in the Northeast 
thousand dollars 
in 1977 dollar 
value 
index 
number 
ENFRTNO Lagged (one year) average fertilizer dollars - in 
real expenditure per planted acre 1977 dollar 
in the Northeast value 
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Table 3.5 (continued) 
Variables Description Unit 
EPRTNO Lagged (one year) average pesticide 
real expenditure per planted acre 
in the Northeast 
dollars - in 
1977 dollar 
value 
ESRTNO Lagged (one year) average seed real 
expenditure per planted acre in 
the Northeast 
dollars - in 
1977 dollar 
value 
FEPIR 
FOIR 
FOIRT 
FPIR 
IM 
LPIR 
LWMR 
MSI 
NCHNO 
Ratio between national feed price ratio 
index to national livestock price 
index 
Ratio between national fuel and ratio 
oil price index to national prices 
received by farmers index 
National fuel and oil price index index 
deflated by GNP price deflator 
Ratio between national fertilizer 
price index 
Implicit rental rate or user cost 
of a 60 horsepower tractor 
National livestock price index 
deflated by GNP price deflator 
Ratio between national farm labor 
wage index and farm machinery 
price index 
Ratio between national prices paid 
by farmers index and national 
prices received by farmers index 
Total number of cattle and calves 
raised in the Northeast 
ratio 
dollars - in 
1977 dollar 
value 
index 
ratio 
ratio 
thousand 
NFIANO Two years moving acreage of net 
farm income per planted acre in 
the Northeast 
dollars - in 
1977 dollar 
value 
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Table 3.5 (continued) 
Variables Description Unit 
NFINO Two years moving average of net 
farm income in the Northeast 
million dollars 
1977 dollar 
value 
NSHNO Total number of hogs and pigs 
raised in the Northeast 
thousands 
NLINO Lagged (one year) receipts from 
livestock production 
thousand dollars 
OM Implicit rental rate or user cost 
of mold board plow 
dollars - in 
1977 dollar 
value 
PANO Planted acres under major crops in 
the Northeast 
thousand acres 
SZRNO Lagged (one year) farm size in the 
Northeast 
acres 
Time trend number 
Fixed expenditure equations (Northeast): 
TENO = -32.5 * IM + 834.7 * CPIRT + 1460.8 * SZRNO 
(20.7) (941.4) (631.5) 
OMNO = -3023.0 * FOIRT + 3652.1 * CPIRT + 2696.1 * SZRNO 
(2091.4) (1869.6) (1321.9) 
LBINO = -329697.0 + 4034.0 * SZRNO 
(155381.0) (965.2) 
Weighted error sum of squares= 14.16 Weighted R-square = .98 
LPNO = 3642.1 * DPNO + 11.7 * NFIANO 
(2507.3) (4.9) 
R-square = .87 
89 
Production expenditure equations (Northeast): 
ENFNO = -118761.0 * FPIR + 10101.7 * ENFRTNO + 14.3 * PANO 
(197719.0) (4676.9) (14.0) 
ELPNO = -59277.7 * FEPIR + 0.097 * NLINO 
(45114.0) (0.016) 
EFNO = 158.0 * NCHNO + 355.4 * NSHNO 
(89.3) (379.9) 
ESNO = 2.4 A PANO + 7853.1 * ESRTNO 
(3.0) (4198.8) 
EFNO = 9888.1 * EPRTNO + 120.3 * SZRNO 
(2791.5) (108.4) 
EFONO = -1275329.0 + 201961.0 * FOIR + 63.7 * PANO 
(454775.0) (106502.1) (26.2) 
+ 3241.2 * SZRNO 
(1375.9) 
ELNO = -47310.4 * LWMR + 62.1 * PANO 
(25848.0) (9.6) 
MSENO = 491855.0 - 172897.0 * MSI 
(114903.0) (30176.1) 
Weighted error sum of squares =26.4 
RMNO = 24993.7 * T 
(2853.9) 
= 2.6 E + 10 
Household sector equations (Northeast): 
FDENO = 22.2 * NFINO +413.5 * SZRNO 
(27.8) (265.1) 
Weighted R-square 
R-square = .79 
90 
HNO = 2822.1 * SZRNO + 7340.9 * log(T) 
(1496.2) (10787.7) 
Weighted error sum of squares=5.6 R-square = .96 
Source of funds equations (Northeast): 
CMC = 432.34 * T 
(50.7) 
= 8511483 
GPNO = 4.0 * T 
(1.2) 
= 4866 
OFINO = 22.6 * 2.8 * T 
(3.1) (0.2) 
2 
s = 45.4 R-square = .88 
NINO = 46.3 * T 
(5.8) 
= 110303.2 R-square = .76 
Input price indexes, such as fertilizer price index, feed price 
index, labor wage index, and prices paid index are significant in the 
respective production expenditure equations and have negative coef­
ficients. But, the fuel and oil price index has a positive coefficient 
in the fuel and oil expenditure equations. 
This contradiction to economic theory is explained in previous 
discussions. Planted acres coefficients for the fuel and oil equation 
R-square = .78 
R-square = .36 
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and labor equation are unusually high. At the margin, a reduction or 
increase in planted acres by one reduces or increases the fuel and oil 
expenditure by 63.7 dollars and labor expenditure by 62.1 dollars. 
Farm size is significantly influencing farm household expenditures. 
Northern Plains Regional Equations 
Northern Plains is one of the major regions specializing in wheat 
and cattle production. Crop and livestock production requires special­
ized machinery equipment. So, one can expect crop and livestock 
incomes will have a significant impact in the expenditure equations. 
Northern Plains regional equations variables are described in Table 3.6. 
Crop price index has a positive impact on tractor and other machinery 
purchases; fuel and oil price index has a negative impact on those 
purchases. Lag average net farm income per acre has a significant 
impact on the land price variation in the Northern Plains. 
An acre increase or decrease in crop planted acres is expected 
to increase or decrease the fertilizer expenditure by 11.4 dollars, 
seed expenditure 2.3 dollars, and fuel and oil expenditures by 10.3 
dollars. Lagged net livestock receipts is a significant factor in 
the current year livestock operation. A 1,000 dollar increase in net 
livestock receipts results in an increased expenditure on feeder live­
stock purchase by 290 dollars in the following year. Feed expenditure 
is affected by changing number of cattle and hog production in the 
region. The negative coefficient for labor wage index to machinery 
price index ratio implies that the rate of increase in labor cost to 
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machinery cost is important in the hired labor role in agricultural 
operation. By looking at the household sector equations, one can say 
that as the farm size gets bigger, farmers become big spenders in 
household expenses. 
Table 3.6. Variables description in the Northern Plains regional 
equations 
Variables Description Unit 
Endogenous 
CRNP Cash receipts from crops and live­
stock including CCC loans in the 
Northern Plains 
million dollars 
1977 dollar 
value 
EFNP Expenditure on feed in the Northern 
Plains 
thousand dollars 
in 1977 dollar 
value 
EFONP 
ELPNP 
Expenditure on fuel and oil for 
farm use in the Northern Plains 
Expenditure on feeder livestock 
purchase in the Northern Plains 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
1977 dollar 
value 
ELNP Expenditure on hired labor in the 
Northern Plains 
thousand dollars 
1977 dollar 
value 
ENFNP Expenditure on fertilizer and lime 
in the Northern Plains 
thousand dollars 
in 1977 dollar 
value 
EPNP Expenditure on pesticide in the 
Northern Plains 
thousand dollars 
in 1977 dollar 
value 
ESNP Expenditure on seed in the 
Northern Plains 
thousand dollars 
in 1977 dollar 
value 
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Table 3.6 (continued) 
Variables Description Unit 
FDENP Farm dwellings construction expendi­
ture in the Northern Plains 
thousand dollars 
in 1977 dollar 
value 
GPNP Government payment on various pro­
grams in the Northern Plains 
million dollars 
in 1977 dollar 
value 
HNP Farm household operating expenditure 
in the Northern Plains 
thousand dollars 
in 1977 dollar 
value 
LBINP Land improvements and farm buildings 
construction expenditure in the 
Northern Plains 
thousand dollars 
in 1977 dollar 
value 
LPNP Farmland price per acre in the 
Northern Plains 
dollars - in 
1977 dollar 
value 
MSENP Miscellaneous farm operating 
expenditures in the Northern 
Plains 
thousand dollars 
in 1977 dollar 
value 
NINP Noncash farm income in the 
Northern Plains 
million dollars 
in 1977 dollar 
value 
OFINP Other farm income in the 
Northern Plains 
million dollars 
in 1977 dollar 
value 
OMNP Other farm machinery expenditure 
in the Northern Plains 
thousand dollars 
in 1977 dollar 
value 
RMNP Repairs and maintenance expenditure 
in the Northern Plains 
thousand dollars 
in 1977 dollar 
value 
TENP Tractor purchasing expenditure in 
the Northern Plains 
thousand dollars 
in 1977 dollar 
value 
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Table 3.6 (continued) 
Variables Description Unit 
Exogenous 
CPIRT 
DPNP 
ENFRTNP 
EPRTNP 
ESRTNP 
FEPIR 
FOIR 
FOIRT 
FPIR 
IM 
LWMR 
National crop price index deflated 
by GNP price deflator 
Relative change in farmland price 
in the Northern Plains 
Lagged (one year) average fertilizer 
real expenditure per planted acre 
in the Northern Plains 
Lagged (one year) average pesticide 
real expenditure per planted acre 
in the Northern Plains 
Lagged (one year) average seed real 
expenditure per planted acre in 
the Northern Plains 
Ratio between national feed price 
index and national livestock price 
index 
Ratio between national fuel and oil 
price index and national prices 
received by farmers index 
National fuel and oil price index 
deflated by GNP price deflator 
Ratio between national fertilizer 
price index and national crop 
price index 
Implicit rental rate or user cost 
of a 60 horsepower tractor 
Ratio between national farm labor 
wage index and farm machinery 
price index 
index 
number 
dollars - in 
in 1977 dollar 
value 
dollars - in 
in 1977 dollar 
value 
dollars - in 
in 1977 dollar 
value 
ratio 
ratio 
index 
ratio 
dollars - in 
in 1977 dollar 
value 
ratio 
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Table 3.6 (continued) 
Variables Description Unit 
LWIR Ratio between national farm labor 
wage index and national prices 
received by farmers index 
ratio 
NCHNP Total number of cattle and calves 
raised in the Northern Plains 
thousands 
NFIANP Two years moving average of net 
farm income per acre in the 
Northern Plains 
dollars - in 
1977 dollar 
value 
NFINP Two years moving average of net 
farm income in the Northern 
Plains 
million dollars 
in 1977 dollar 
value 
NLIND Lagged (one year) net receipts from 
livestock production in the Northern 
Plains 
thousand dollars 
NSHNP Total number of hogs and pigs raised 
in the Northern Plains 
thousands 
PAN? Planted acres under major crops in 
the Northern Plains 
thousand acres 
SZRNP Lagged (one year) farm size in the 
Northern Plains 
acres 
T Time trend number 
Fixed expenditure equations (Northern Plains): 
TENP = -33.9 * IM - 808.2 * FOIRT + 1484.1 * CPIRT + 492.4 * SZRNP 
(35.7) (607.9) (1725.1) (272.8) 
OMNP = -4739.4 * FOIRT + 11546.0 * CPIRT + 825.6 * SZRNP 
(4190.1) (5186.4) (880.5) 
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LBINP = -478940.0 + 1660.0 * CPIRT + 816.8 * SZMP 
(204814.0) (1259.7) (219.5) 
Weighted error sum of squares=13.1 Weighted R-square = 0.97 
LPNP = 617.8 * DPNP + 11.6 * NFIANP 
(557.4) (3.9) 
Production expenditure equations (Northern Plains) • 
ENFNP = -539646.0 - 208102.0 * FPIR + 11.4 * PMP + 67630.8 * ENFRTNP 
(323737.0) (130367.0) (4.8) (6526.2) 
ELPNP = 2698645.0 * FLIR - 2592570.0 * FEPIR + 0.29 * NLINP 
(974952.0) (1149419.0) (0.08) 
EFNP = -960001.0 + 73.2 * NSHNP +72.7 * NCHNP 
(475942.6) (20.4) (36.0) 
ESNP = -145959.0 + 2.3 * PANP + 68937.0 * ESRTNP 
(74816.0) (1.2) (21947.9) 
EPNP = -157474.0 + 279.4 * SZRNP + 50132.0 * EPRINP 
(312738) (122.4) (11676.0) 
EFGNP = -1171396.0 + 609212.0 * FOIR + 10.3 * PANP + 505.0 * SZRNP 
(458062.0) (198527.0) (7.4) (361.1) 
ELNP = 141040.0 + 171565.0 * LWIR + 879.4 * SZRNP 
(98846.0) (120199.0) (177.9) 
- 260415.0 * LWMR 
(95107.1) 
MSENP = 81,1 * NFINP 
(9.6) 
Weighted error sum of squares =16.4 Weighted R-square = .99 
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RMNP = 44364.0 * T 
(39.24.8) 
2 
s = 5.1 E + 10 R-square = .86 
Household sector equations (Northern Plains) : 
FDENP = 129.1 * SZRNP - 7380.9 * log(T) 
(21.7) (7248.8) 
HNP = -515287.0 - 91338.0 * log(T) + 1479.6 * SZRNP 
(953378.0) (165034.0) (1802.5) 
Weighted error sum of squares = 8.5 Weighted R-square 
Source of funds equations (Northern Plains): 
CRNP = 6138.0 + 370.3 * T 
(748.7) (59.6) 
s^  = 2737991.0 R-square = .67 
GPNP = 44.7 * T 
(9.9) 
s = 324154.1 R-square = .50 
OFINP = 20.2 + 9.0 * T 
(7.1) (0.6) 
s^ = 243.9 R-square = .93 
NINP = 36.6 * T 
(3.2) 
= 34254.6 R-square = .84 
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Northwest Regional Equations 
Table 3.7 describes the Northwest regional equations' variables. 
Farm size and crop price index are significant variables in fixed 
expenditure equations. Farm mechanization and land improvements are 
positively correlated with bigger farms. Lag average net farm income 
per acre is significantly influencing land price variation in the 
Northwest. 
The production expenditure changes to planted acres change are 
quite high. An acre increase or decrease of crop planted acres results 
in an increase or decrease of fertilizer and lime expenditure by 74.8 
dollars, seed expenditure by 28.2 dollars, fuel and oil expenditure 
by 28.6 dollars, and hired labor expenditure by 65.3 dollars. Price 
indexes, such as fertilizer price index, pesticide price index, labor 
wage index have negative influence in the respective production 
expenditure equations. At the margin, a unit change (reduction or 
increase) in the number of cattle (head) results in a reduction or 
an increase of feed expenditure by 173.3 dollars. Farm size is the 
significant variable in the household sector expenditures. 
The planted acres coefficients in production expenditure equations 
are relatively high in comparison to other regions. An acre increase 
in planted acres results in a higher increase in fertilizer and lime, 
and labor expenditure. This phenomena is due to the nature of crop 
production in the Northwest. Recently, marginal lands were brought 
into crop production in this region. These lands require higher 
production costs to raise crops. 
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Table 3.7. Variables description in the Northwest regional equations 
Variables Description Unit 
Endogenous 
CRM Cash receipts from crops and live­
stock including CCC loans in the 
Northwest 
million dollars 
in 1977 dollar 
value 
EFNW Expenditure on feed in the 
Northwest 
thousand dollars 
in 1977 dollar 
value 
EFONW 
ELPNW 
Expenditure on fuel and oil for 
farm use in the Northwest 
Expenditure on feeder livestock 
purchase in the Northwest 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
ELNW Expenditure on hired labor in the 
Northwes t 
thousand dollars 
in 1977 dollar 
value 
ENFNW Expenditure on fertilizer and 
lime in the Northwest 
thousand dollars 
in 1977 dollar 
value 
EFNW Expenditure on pesticide in the 
Northwest 
thousand dollars 
in 1977 dollar 
value 
ESNW Expenditure on seed in the 
Northwest 
thousand dollars 
in 1977 dollar 
value 
FDENW Farm dwellings construction 
expenditure in the Northwest 
thousand dollars 
in 1977 dollar 
value 
GPNW Government payments on programs 
in the Northwest 
million dollars 
in 1977 dollar 
value 
100 
Table 3.7 (continued) 
Variables Description Unit 
HNW Farm household operating expendi­
ture in the Northwest 
thousand dollars 
in 1977 dollar 
value 
LBINW Land improvements and farm build­
ings construction expenditures in 
the Northwest 
thousand dollars 
1977 dollar 
value 
LPNW Farmland price in the Northwest dollars - in 
1977 dollar 
value 
MSENW Miscellaneous farm expenditure 
in the Northwest 
thousand dollars 
in 1977 dollar 
value 
NINW Noncash income in the Northwest million dollars 
in 1977 dollar 
value 
OFINW Other farm income in the Northwest million dollars 
in 1977 dollar 
value 
OMNW Other farm machinery expenditure 
in the Northwest 
thousand dollars 
in 1977 dollar 
value 
RMNW Repairs and maintenance of farm 
in the Northwest 
thousand dollars 
in 1977 dollar 
value 
TENW Farm tractor purchase expenditure 
in the Northwest 
thousand dollars 
in 1977 dollar 
value • 
Exogenous 
CPIRT 
DPNW 
National crop price index deflated index 
by GNP price deflator 
Relative change in farmland price number 
in the Northwest 
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Table 3.7 (continued) 
Variables Description Unit 
FEPIR 
FOIR 
FPIR 
IM 
Ration between national feed 
price Index and national live­
stock price index 
Ratio between national fuel and oil 
price index and national prices 
received by farmers index 
Ratio between national fertilizer 
price index and national crop 
price index 
Implicit rental rate or user cost 
a 60 horsepower tractor 
ratio 
ratio 
ratio 
dollars - in 
1977 dollar 
value 
LWMR 
MSI 
NCHNW 
NFIANW 
Ratio between national farm labor 
wage index and farm machinery 
price index 
Ratio between national prices paid 
by farmers index and national prices 
received by farmers index 
Total number of cattle and calves 
raised in the Northwest 
Tww years moving average of net 
farm income per acre in the 
Northwest 
ratio 
ratio 
thousands 
dollars - in 
1977 dollar 
value 
NFINW 
NLINW 
OM 
Two years moving average of net 
farm income in the Northwest 
Lagged (one year) net receipts 
from livestock production in the 
Northwest 
Implicit rental rate or user cost 
of mold board plow 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
dollars - in 
1977 dollar 
value 
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Table 3.7 (continued) 
Variables Description Unit 
PANW Planted acres under major crops thousand acres 
in the Northwest 
SZRNW Lagged (one year) farm size in acres 
the Northwest 
T Time trend number 
Fixed expenditure equations (Northwest): 
TENW = -9.8 * IM + 483.3 * CPIRT + 162.4 * SZRNW 
(9.6) (459.2) (87.7) 
OMNW = 989.8 * CPIRT + 410.2 * SZRNW 
(641.3) (138.2) 
LBINW = -158750 +561.5 * SZRNW - 0.078 * NLINW + 888.9 * CPIRT 
(95326) (132.8) (0.091) (541.3) 
Weighted error sum of squares=20.5 Weighted R-square = .97 
LPNW = 2032.4 * DPNW + 8.5 * NFIANW 
(503.7) (3.5) 
R-square = .76 
Production expenditure equations (Northwest) : 
ENFNW = -617755.0 - 36432.9 * FPIR + 74.8 * PANW + 93.0 * NFINW 
(227651.8) (23984.2) (18.4) (58.1) 
ELPNW = 391078.0 - 304136.0 * FEPIR +0.045 * NLINW 
(313812.0) (280581.4) (0.020) 
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EFNW = 546195.0 + 116692.0 * FEPIR + 172.3 NCHNW 
(343694.4) (99329.4) (51.6) 
ESNW = -21492.0 + 28.2 * PANW 
(40017.6) (3.9) 
EFNW = -79453.0 - 4536.0 * PPIR + 326.0 * SZRNW 
(39863.3) (3152.5) (56.9) 
EFONW = -349149.0 + 221280.0 * FOIR + 28.6 * PANW 
(67032.0) (35923.1) (5.8) 
ELNW = -202087.0 * LWMR + 65.3 * PANW 
(85618.0) (8.6) 
MSENW = 305190.0 - 335258.0 * MSI + 335.0 * SZRNW 
(163719.0) (192029.0) (227.6) 
Weighted error sum of squares =35. 7 
RMNW = 14338.6 * T 
(1653.4) 
Weighted R-square 
s = 9.5 E + 9 R-square = .79 
Household sector equations (Northwest) : 
FDENW = 139.5 * SZRNW - 6782.0 * log(T) 
(31.7) (7099.3) 
HNW = 1215.3 * T + 441.2 * SZRNW 
(4165.9) (100.7) 
Weighted error sum of squares= 7.0 Weighted R-square 
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Source of funds equations (Northwest): 
CRNW = 2415.9 + 116.6 * T 
(205.2) (16.3) 
= 205593 R-square = .73 
GPNW = 7.6 * T 
(3.1) 
= 10668.9 R-square = .47 
OFINW = 14.5 * 3.7 * T 
(4.1) (0.3) 
2 
s = 80.2 R-square = .87 
NINW = 23.9 * T 
(1.9) 
= 12736.1 R-square = .88 
Southeast Regional Equations 
Tractor purchase in the Southeast region is explained significantly 
by user cost of tractor and farm size. A dollar increase or decrease 
in the user cost of a 60 horsepower tractor reduces or increases the 
tractor purchases by 18.6 thousand dollars. On the other hand, a dollar 
increase or decrease in the user cost of a mold board plow, decreases 
or increases the other machinery purchase by 294.4 thousand dollars. 
Net livestock receipts is a significant factor in land and building, 
improvements. Farmland price in the Southeast is influenced by lagged 
average net farm income per acre. A dollar change in net fann income 
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per acre could change the average land price by 9.9 dollars in the 
following year. Table 3.8 explains the variables in the Southeast 
regional equations. 
Crop planted acres is one of the significant factors in production 
expenditure equations. For a given level of other variables, a unit 
increase in planted acre results in an increase of fertilizer and lime 
expenditure by 29.0 dollars, seed expenditure by 14.4 dollars, pesticide 
expenditure by 11.4 dollars, fuel and oil expenditure by 20.5 dollars, 
and labor expenditure by 34.0 dollars. An usually high coefficient for 
planted acres in the labor expenditure equation is due to the nature of 
crop production in the Southeast, such as tobacco, vegetables, and 
fruits. These crops involve labor intensive cultivation operations. 
Livestock production expenditure is determined significantly by vari­
ables such as feed price index, net livestock receipts, total number 
of cattle and hogs. On an average, farmers spend 73 dollars on feeder 
livestock purchase for every thousand dollars increase in lag net live­
stock receipts. By the same way, farmers spend 122.7 dollars and 90.6 
dollars on feed for every head of cattle and hog production, respectively. 
Household sector equations reveal increasing farm size is a significant 
variable in fixed and household operating expenditure. 
Fixed expenditure equations (Southeast) ; 
TESE = -18.6 A IM - 723.4 * FOIRT + 685.9 * CPIRT +914.6 * SZRSE 
(15.3) (973.1) (722.3) (416.2) 
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Table 3.8. Variables description in the Southeast regional equations 
Variables Description Unit 
Endogenous 
CRSE 
EFSE 
EFOSE 
ELPSE 
ELSE 
ENFSE 
EPSE 
ESSE 
FDESE 
Cash receipts from crops and live­
stock including CCC loans in the 
Southeast 
Expenditure on feed in the 
Southeast 
Expenditure in fuel and oil for 
farm use in the Southeast 
Expenditure on feeder livestock 
purchase in the Southeast 
Expenditure on hired labor in 
the Southeast 
Expenditure on fertilizer and 
lime in the Southeast 
Expenditure on pesticide in 
the Southeast 
Expenditure on seed in the 
Southeast 
Farm dwellings construction 
in the Southeast 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
GPSE Government payments on various 
programs in the Southeast 
million dollars 
in 1977 dollar 
value 
Table 3.8 (continued) 
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Variables Description Unit 
HSE Farm household operating expendi­
ture in the Southeast 
thousand dollars 
in 1977 dollar 
value 
LBISE 
LPSE 
Land improvements and farm 
buildings construction 
expenditure in the Southeast 
Farmland price per acre in the 
Southeast 
thousand dollars 
in 1977 dollar 
value 
dollars - in 
1977 dollar 
value 
MSESE Miscellaneous farm operating 
expenditure in the Southeast 
thousand dollars 
in 1977 dollar 
value 
NISE Noncash income in the Southeast million dollars 
in 1977 dollar 
value 
OFISE Other farm income in the Southeast million dollars 
in 1977 dollar 
value 
OMSE Other farm machinery purchase 
expenditure in the Southeast 
million dollars 
in 1977 dollar 
value 
RMSE 
TESE 
Repairs and maintenance expendi­
ture on farm machinery in the 
Southeast 
Farm tractor purchase expenditure 
in the Southeast 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
Exogenous 
CPIRT 
DPSE 
National crop price index deflated index 
by GNP price deflator 
Relative change in farmland price number 
in the Southeast 
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Table 3.8 (continued) 
Variables Description Unit 
ENFRTSE Lagged (one year) average fertilizer 
real expenditure per planted acre 
in the Southeast 
dollars - in 
1977 dollar 
value 
EPRISE Lagged (one year) average pesticide 
real expenditure per planted acre 
in the Southeast 
dollars - in 
1977 dollar 
value 
ESRTSE 
FEPIR 
FOIR 
FOIRT 
FPIR 
IM 
Lagged (one year) average seed real 
expenditure per planted acre in the 
Southeast 
Ratio between national feed price 
index and livestock price index 
Ratio between national fuel and 
oil price index and national 
prices received by farmers index 
National fuel and oil price index 
deflated by GNP price deflator 
Ratio between national fertilizer 
price index and national crop 
price index 
Implicit rental rate or user cost 
of a 60 horsepower tractor 
dollars - in 
1977 dollar 
value 
ratio 
ratio 
index 
ratio 
dollars - in 
1977 dollar 
value 
LWMR 
MSI 
NCHSE 
Ratio between national farm labor 
wage index and farm machinery 
price index 
Ratio between national price paid 
by farmers index and national 
prices received by farmers index 
Total number of cattle and calves 
raised in the Southeast 
ratio 
ratio 
thousands 
NFIASE Two years moving average net farm 
income per acre in the Southeast 
dollars - in 
1977 dollar 
value 
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Table 3.8 (continued) 
Variables Description Unit 
NFISE Two years moving average net farm 
income in the Southeast 
million dollars 
in 1977 dollar 
value 
NLISE Lagged (one year) net receipts from 
livestock production in the Southeast 
thousand dollars 
in 1977 dollar 
value 
NSHSE Total number of hogs and pigs 
raised in the Southeast 
thousands 
OM Implicit rental rate or user cost of 
a mold board plow 
dollars - in 
1977 dollar 
value 
PASE Planted acres under major crops 
in the Southeast 
thousand acres 
PPIR Ratio between national pesticide 
price index to national crop price 
index 
ratio 
SZRSE Lagged (one year) farm size in the 
Southeast 
acres 
T Time trend number 
OMSE = -294.4 * OM + 1898.3 * CPIRT + 1773.2 * SZRSE 
(190.6) (1330.1) (1151.0) 
LBISE = -78419.4 + 38.4 * NFISE + 0.132 * NLISE 
(73038.4) (31.5) (0.030) 
Weighted error sum of squares=25.5 Weighted R-square = .97 
LPSE = 1223.1 * DPSE + 9.9 * NFIASE 
(542.9) (.8) 
R-square = .97 
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Production expenditure equations (Southeast): 
ENFSE = -237232.0 * FPIR + 3110.2 * ENFRTSE + 29.0 * PASE 
(62322,0) (934.3) (18.3) 
+ 161.8 * NFISE 
(136.0) 
ELPSE = 211098.0 - 133832.0 * FEPIR + 0.073 * NLISE 
(48135.8) (40322.9) (0.017) 
EFSE = 122.7 * NCHSE + 90,6 * NSHSE 
(42.5) (18.2) 
ESSE = -83941.7 + 14.4 * PASE + 6001.5 * ESRTSE 
(65299.0) (8.0) (3470.2) 
EPSE = -50006.4 * PPIR + 11.4 * PASE + 6867.8 * EPRTSE 
(19105.7) (3.9) (1448.3) 
EFOSE = -130568.0 + 178304.0 * FOIR * 20.5 * PASE 
(40002.0) (42412.0) (3.8) 
ELSE = 407884.0 * LWMR + 34.0 * PASE 
(165153.7) (17.6) 
MSESE = -223455.0 * MSI + 1958.5 * SZRSE 
(119572.1) (487.2) 
Weighted error sum of squares =47.4 
RMSE = 18407.7 * T 
(1810.5) 
s^  = 10.8 E + 9 
Household sector equations (Southeast): 
FDESE = 98.3 * SZRSE + 32.3 * NFISE 
(133.5) (14.5) 
Weighted R-square 
R-square = .84 
Ill 
HSE = -613495.0 - 72650.7 * log(T) + 4444.9 * SZRSE 
(537965.0) (80238.1) (2895.5) 
+ 61.4 * NFISE 
(139.7) 
Weighted error sum of square = 9.6 Weighted R-square = .97 
Source of funds equations (Southeast): 
CRSE = 4527.1 + 172.2 * T 
(225.9) (18.0) 
s^  = 249262.4 R-square = .83 
GPSE = 12.14 * T 
(3.4) 
s^  = 37365.1 R-square = .39 
OFISE = 15.4 +4.8 * T 
(6.0) (0.5) 
2 
s = 178.6 R-square = .84 
NISE = 36.2 * T 
(4.2) 
s^  = 57628.9 R-square = .79 
Southern Plains Regional Equations 
Southern Plains is one of the major livestock producing regions. 
Cotton is the major crop cultivated in the Southern Plains. Fixed 
expenditure in the Southern Plains is positively influenced by crop 
price index. None of the user cost of capital are significant 
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variables in the fixed expenditure equations. On an average, farmers 
spend 74.8 dollars in land and building improvements for every 1,000 
dollars increase in lag net livestock receipts. Lag average net farm 
income per acre has a significant effect on the farmland price. Land 
price could change by 22.1 dollars positively for every dollar change 
of lagged net farm income per acre. The Southern Plains regional 
equations variables are explained in Table 3.9. 
The planted acres coefficient in production expenditure equations 
is quite low compared to other regions. An acre increase or a 
decrease of crop planted acre reduces fertilizer and lime expenditure 
by 4.8 dollars, seed expenditure by 3.4 dollars, fuel and oil expendi­
ture by 15.6 dollars, and labor expenditure by 7.0 dollars. 
Lag net livestock receipts are significant in the feeder livestock 
purchase which reveal that for every 1,000 dollars increase or decrease, 
farmers spend 574 dollars on feeder livestock in the following year. 
So, livestock production is influenced by net livestock receipts. At 
the margin, farmers spend 91.8 dollars on feed for every unit increase 
in cattle production. 
Lagged average net farm income and farm size are significant 
variables in household expenditure. But, the net farm income coefficient 
reveals farmer does not change household expenditure drastically for 
a change in the net farm income. For a 1,000 dollars increase or 
decrease in the lagged net farm income, farmers increase or decrease 
the farm household fixed expenditure by 18.4 dollars and operating 
expenditure by a mere 11.4 dollars. 
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Table 3.9. Variables description in the Southern Plains regional 
equations 
Variables Description Unit 
Endogenous 
CRSP Cash receipts from crops and live­
stock including CCC loans in the 
Southern Plains 
million dollars 
in 1977 dollar 
value 
EFSP Expenditure on feed in the 
Southern Plains 
thousand dollars 
in 1977 dollar 
value 
EFOSP Expenditure on fuel and oil 
for farm use in the Southern 
Plains 
thousand dollars 
in 1977 dollar 
value 
ELPSP Expenditure on feeder livestock 
purchase in the Southern Plains 
thousand dollars 
in 1977 dollar 
value 
ELSP Expenditure on hired labor in 
the Southern Plains 
thousand dollars 
in 1977 dollar 
value 
ENFSP Expenditure on fertilizer and 
lime in the Southern Plains 
thousand dollars 
in 1977 dollar 
value 
EPSP Expenditure on pesticide in 
the Southern Plains 
thousand dollars 
in 1977 dollar 
value 
ESSP Expenditure on seed in the 
Southern Plains 
thousand dollars 
in 1977 dollar 
value 
FDESP Farm dwellings construction 
expenditure in the Southern 
Plains 
thousand dollars 
in 1977 dollar 
value 
GPSP Government payments on programs 
in the Southern Plains 
million dollars 
in 1977 dollar 
value 
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Table 3.9 (continued) 
Variables Description Unit 
HSP 
LBISP 
LPSP 
Farm household operating expendi­
ture in the Southern Plains 
Land improvements and farm build­
ings construction expenditure in 
the Southern Plains 
Land price in the Southern Plains 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
dollars - in 
1977 dollar 
value 
MSESP Miscellaneous farm operating 
expenditure in the Southern 
Plains 
thousand dollars 
in 1977 dollar 
value 
NISP Noncash income in the Southern 
Plains 
million dollars 
in 1977 dollar 
value 
OFISP Other farm income in the Southern 
Plains 
million dollars 
in 1977 dollar 
value 
OMSP Other farm machinery purchase 
expenditure in the Southern 
Plains 
thousand dollars 
in 1977 dollar 
value 
RMSP Repairs and maintenance of 
farm machinery in the Southern 
Plains 
thousand dollars 
in 1977 dollar 
value 
TESP Farm tractor purchase expendi­
ture in the Southern Plains 
thousand dollars 
in 1977 dollar 
value 
Exogenous 
CPIRT 
DPSP 
National crop price index index 
deflated by GNP price deflator 
Relative change in land price in number 
the Southern Plains 
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Table 3.9 (continued) 
Variables Description Unit 
ENFRTSP Lagged (one year) average fertilizer dollars - in 
real expenditure per crop planted in 1977 dollar 
acre in the Southern Plains value 
ESRTSP Lagged (one year) average seed real 
expenditure in the Southern Plains 
dollars - in 
in 1977 dollar 
value 
FEPIR 
FOIR 
FOIRT 
FPIR 
LWIR 
Ratio between national feed price ratio 
index and national livestock 
price index 
Ratio between national fuel and oil ratio 
price index and national index of 
price received by farmers 
National fuel and oil price index index 
deflated by GNP price deflator 
Ratio between national fertilizer ratio 
price index and national crop 
price index 
Ratio between national farm ratio 
labor wage index and national 
index of prices received by 
farmers 
MSI Ratio between national prices 
paid by farmers index and 
national prices received by 
farmers index 
ratio 
NCHSP Total number of cattle and calves 
raised in the Southern Plains 
thousands 
NFIASP 
NFISP 
Two years moving average of net 
farm income per acre in the 
Southern Plains 
Two years moving average of net 
farm income in the Southern 
Plains 
dollars - in 
1977 dollar 
value 
million dollars 
in 1977 dollar 
value 
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Table 3.9 (continued) 
Variables Description Unit 
NLISP 
PASP 
PPIR 
SZRSP 
T 
One year lag of net receipts 
from livestock production 
Planted acreage under major crops 
in the Southern Plains 
Ratio between national pesticide 
price index and national crop 
price index 
One year lag of farm size 
Time trend 
thousand dollars 
in 1977 dollar 
value 
thousand acres 
ratio 
acres 
number 
Fixed expenditure equations (Southern Plains): 
TESP = -305030.1 - 1544.3 * FOIRT + 1284.8 * CPIRT 
(205526.0) (1238.8) (884.8) 
+ 656.4 * SZRSP + 1535.7 * LWR 
(568.6) (1690.6) 
OMSP = 2856.6 * CPIRT + 560.4 * SZRSP 
(1906.8) (327.3) 
LBISP = 0.0748 * NLISP + 490.1 * CPIRT 
(0.0167) (311.2) 
Weighted error sum of squares= 32.4 Weighted R-square = .98 
LPSP = 546.8 * DPSP + 22.1 * NFIASP 
(364.9) (5.7) 
R-square = .79 
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Production expenditure equations (Southern Plains): 
ENFSP = -253805.0 * FPIR + 4.8 * PASP + 36463.9 * ENFRTSP 
(84493.0) (3.0) (4543.6) 
+51.5 * NFISP 
(26.4) 
ELPSP = 1654426.0 - 1938690.0 * FEPIR + 0.574 * NLISP 
(1390647.3) (1177752.0) (0.347) 
EFSP = -611623.0 * FEPIR + 91.8 * NCHSP 
(262990.0) (12.9) 
ESSP = -90312.2 + 3.4 * PASP + 29039.7 * ESRTSP 
(50941.2) (1.7) (3647.2) 
EPSP = -117893.0 - 74143.3 * PPIR + 569.6 * SZRSP 
(233638.4) (52814.9) (255.1) 
EFOSP = -900092.0 + 334659.0 * FOIR + 15.6 * PASP + 690.8 * SZRSP 
(300378.1) (164411.9) (10.5) (526.3) 
ELSP = 460569.7 - 160417.0 * LWIR + 7.0 * PASP 
(168430.8) (99272.3) (5.3) 
MSESP = -655389.0 - 278511.0 * MSI + 19.9 * PASP + 1056.6 * SZRSP 
(746666.0) (78261.0) (23.0) (266.6) 
Weighted error sum of squares=23.4 Weighted R-square = .97 
RMSP = 28444.5 * T 
(3087.4) 
= 3.2 E + 10 R-square = .81 
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Household sector equations (Southern Plains) ; 
FDESP = 18.4 * NFISP + 91.6 * SZRSP + 437.2 * T 
(17.4) (89.2) (2737.5) 
HSP = 4359.4 * T + 455.1 * SZRSP + 11.9 + NFISP 
(3442.8) (369.4) (10.1) 
Weighted error sum of squares=3.6 Weighted R-square = .97 
Source of funds equations (Southern Plains): 
CRSP = 4897.5 + 241.9 * T 
(497.6) (39.6) 
= 1209322.0 R-square = .66 
GPSP = 34.4 * T 
(8.1) 
= 218789.7 R-square = .47 
OFISP = 40.8 + 7.7 * T 
(4.0) (0.3) 
= 84.9 R-square = .97 
NISP = 35.8 * T 
(3.5) 
s^  = 40154.7 R-square = .84 
Southwest Regional Equations 
The Southwest region is one of the major horticulture regions in 
the United States. Table 3.10 explains the Southwest regional equa­
tions variables. A favorable crop price index is vital for successful 
119 
Table 3.10. Variables description in the Southwest regional equations 
Variables Description Unit 
Endogenous 
CRSW 
EFSW 
Cash receipts from crops and live­
stock including CGC loans in the 
Southwest 
Expenditure on feed in the Southwest 
million dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
EFOSW Expenditure on fuel and oil for 
farm use in the Southwest 
thousand dollars 
in 1977 dollar 
value 
ELPSW Expenditure on feeder livestock 
in the Southwest 
thousand dollars 
in 1977 dollar 
value 
ELSW Expenditure on hired labor in the 
Southwest 
thousand dollars 
in 1977 dollar 
value 
ENFSW 
EPSW 
ESSW 
Expenditure on fertilizer and lime 
in the Southwest 
Expenditure on pesticide in the 
Southwest 
Expenditure on seed in the Southwest 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
thousand dollars 
in 1977 dollar 
value 
FDESW Farm dwellings construction expendi­
ture in the Southwest 
thousand dollars 
in 1977 dollar 
value 
GFSW Government payments on programs 
in the Southwest 
million dollars 
in 1977 dollar 
value 
HSW Farm household operating expendi­
ture in the Southwest 
thousand dollars 
in 1977 dollar 
value 
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Table 3.10 (continued) 
Variables Description Unit 
LBISW Land improvements and farm 
dwellings construction expenditure 
thousand dollars 
in 1977 dollar 
value 
LPSW Land price in the Southwest dollars - in 
1977 dollar 
value 
MSESW Miscellaneous farm operating 
expenditure in the Southwest 
thousand dollars 
in 1977 dollar 
value 
NISW Noncash income in the Southwest million dollars 
in 1977 dollar 
value 
OFISW Other farm income in the 
Southwest 
million dollars 
in 1977 dollar 
value 
OMSW Other farm machinery purchase 
expenditure in the Southwest 
thousand dollars 
in 1977 dollar 
value 
RMSW Repairs and maintenance of farm 
machinery in the Southwest 
thousand dollars 
in 1977 dollar 
value 
TESW Farm tractor purchase expenditure 
in the Southwest 
thousand dollars 
in 1977 dollar 
value 
Exogenous 
CPIRT 
DPSW 
National crop price index deflated index 
by GNP price deflator 
Relative change in farmland price number 
in the Southwest 
ENFRTSW Lagged (one year) average fertilizer dollars - in 
real expenditure per planted acre 1977 dollar 
in the Southwest value 
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Table 3.10 (continued) 
Variables Description Unit 
EPRTSW Lagged (one year) average pesticide 
real expenditure per planted acre 
in the Southwest 
dollars - in 
1977 dollar 
value 
ESRTSW Lagged (one year) average seed 
real expenditure per planted acre 
dollars - in 
1977 dollar 
value 
FEPIR 
FOIR 
FPIR 
IM 
Ratio between national feed price 
index and national livestock 
price index 
Ratio between national fuel and oil 
price index and national prices 
received by farmers index 
Ratio between national fertilizer 
price index and national crop 
price index 
Implicit rental rate or user cost 
of a 60 horsepower tractor 
ratio 
ratio 
ratio 
dollars - in 
1977 dollar 
value 
LWMR 
LWIR 
LWR 
MSI 
NCHSW 
NFIASW 
Ratio between national farm labor 
wage index and farm machinery 
price index 
Ratio between national farm labor 
wage index and national prices 
received by farmers index 
National farm labor wage index 
deflated by GNP price deflator 
Ratio between national prices 
paid by fanners index and national 
prices received by farmers index 
Total number of cattle and calves 
raised in the Southwest 
Two years moving average of net 
farm income per acre in the 
Southwest 
ratio 
ratio 
index 
ratio 
thousands 
dollars - in 
in 1977 dollar 
value 
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Table 3.10 (continued) 
Variables Description Unit 
NFISW Two years moving average of net 
farm income in the Southwest 
million dollars 
in 1977 dollar 
value 
NLISW Lagged (one year) net receipts from 
livestock production in the Southwest 
thousand dollars 
in 1977 dollar 
value 
NSHSW Total number of hogs and pigs raised 
in the Southwest 
thousands 
PASW Planted acres under major crops in 
the Southwest 
thousand acres 
SZRSW Lagged (one year) farm size in the 
Southwest 
acres 
Time trend number 
Fixed expenditure equations (Southwest): 
TESW = -13.3 * IM + 645.2 * CPIRT + 65.9 * SZRSW 
(8.1) (336.6) (23.7) 
OMSW = 1534.8 * CPIRT + 5243.7 * LWR 
(2609.4) (3222.3) 
LBISW = -178983.0 + 94.4 * SZRSW + 0.0896 * NLISW + 848.6 * CPIRT 
(166000.0) (101.6) (0.0813) (795.2) 
Weighted error sum of squares =11.2 Weighted R-square = 0.98 
LPSW = 309.8 * DPSW +11.1 * NFIASW + 59.1 * CPIR 
(75.0) (2.0) (30.5) 
123 
Production expenditure equations (Southwest): 
ENFSW = -176956.0 * FPIR + 3384.3 * ENFRTSW + 156.9 * NFISW 
(85135.2) (3148.8) (57.2) 
ELPSW = 1728808.0 - 1502330.0 * FEPIR + 0.391 * NLISW 
(967940.0) (670212.2) (0.08) 
EFSW = -3496467.0 + 1102896.0 * FEPIR + 256.2 * NCHSW 
(3154224.0) (1278834.0) 
+ 2100.1 * NSHSW 
(2213.9) 
ESSW = -210362.0 + 26.2 * PASW + 7009.3 * ESRTSW 
(176447.2) (5.3) (5268.3) 
EPSW = -137977.0 + 16.9 * PASW + 8889.9 * EPRTSW 
(210453.4) (5.4) (1960.6) 
EFOSW = -1177210.0 + 544180.0 * FOIR + 101.7 * PASW 
(982058.7) (472436.0) (24.5) 
ELSW = -6928.3 * LWMR + 133.4 * PASW + 530187.0 * LWIR 
(5628.1) (88.6) (160539.0) 
MSESW = 772058.0 - 616603.0 * MSI + 411.1 * SZRSW 
(256120.0) (291622.2) (115.6) 
Weighted error sum of squares =22.4 
RMSW = 16870.1 * T 
(2780.2) 
s^  = 2.5 E + 10 
Household sector equations (Southwest)i 
FDESW = 24.5 * NFISW +5.2 * SZRSW 
(8.0) (14.3) 
Weighted R-square 
R-square = .65 
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HSW + 109.3 * NFISW + 20358.6 log(T) 
(24.7) (27865.5) 
Weighted error sum of squares=12.4 Weighted R-square = .97 
Source of funds equations (Southwest): 
CRSW = 7337.6 + 287.5 * T 
(380.3) (30.3) 
s^  = 706139.0 R-square = .83 
GPSW =11.7 * T 
(2.9) 
8^  = 28077.6 R-square = .45 
OFISW = 29.0 +9.4 * T 
(10.3) (0.8) 
= 514.5 R-square = .88 
NISW = 28.6 * T 
(3.2) 
s^  = 34788.9 R-square = .80 
agriculture in the Southwest. In support of the above hypothesis, 
crop price index is a significant variable in fixed expenditure 
equations. The response of other machinery purchase to a unit change 
in crop price index is higher than other fixed expenditures. Besides, 
lag average net farm income per acre and relative land price change, 
crop price index relative to gross national product is explaining 
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significantly the farmland price variation in the Southwest. A dollar 
increase or decrease in lag net farm income results in an increase or 
a decrease of the farmland price by 11.1 dollars. 
The coefficient for planted acres in fuel and oil (101.7) and 
labor (133.4) equations are considerably higher. In reality, the nature 
of crop production in the Southwest involves specialized machinery 
operation, i.e., aircraft spraying and labor intensive operation in 
horticultural cultivation. On an average, farmers spend 156.9 dollars 
on fertilizer and lime for every 1,000 dollars increase in lag net 
farm income. On a similar note, farmers spend 391 dollars on feeder 
livestock for every 1,000 dollars increase in lag net livestock receipts. 
Further, relative increase in labor wage index to machinery price index 
is an important factor in the farmer's decision to hire labor. If the 
labor wage index to machinery price index goes up by one, farmers tend 
to reduce their hired labor expenditure by 6,928.3 thousand dollars. 
Lagged average net farm income determines farm household expenditure 
significantly. For every 1,000 dollars increase in average net farm 
income, farmers spend 24.5 dollars on household fixed expenses and 
109.3 dollars on household operating expenses in the following year. 
Western Plains Regional Equations 
Table 3.11 explains the Western Plains regional equations 
variables. Crop price index and fuel and oil price index are important 
factors in machinery purchases in the Western Plains. The increasing 
farm size, which is a thrust for farm mechanization, is a significant 
126 
Table 3.11. Variables description in the Western Plains regional 
equations 
Variables Description Unit 
Endogenous 
CRWP Cash receipts from crops and live­
stock including CCC loans in the 
Western Plains 
million dollars 
in 1977 dollar 
value 
EFWP Expenditure on feed in the Western 
Plains 
thousand dollars 
in 1977 dollar 
value 
EFOWP Expenditure on fuel and oil for 
use in the Western Plains 
thousand dollars 
in 1977 dollar 
value 
ELPWP Expenditure on feeder livestock 
purchase in the Western Plains 
thousand dollars 
in 1977 dollar 
value 
ELWP Expenditure on hired labor in 
the Western Plains 
thousand dollars 
in 1977 dollar 
value 
ENFWP Expenditure on fertilizer and 
lime in the Western Plains 
thousand dollars 
in 1977 dollar 
value 
EPWP Expenditure on pesticide in 
the Western Plains 
thousand dollars 
in 1977 dollar 
value 
ESWP Expenditure on seed in the 
Western Plains 
thousand dollars 
in 1977 dollar 
value 
FDEWP Farm dwellings construction 
expenditure in the Western 
Plains 
thousand dollars 
in 1977 dollar 
value 
GPWP Government payment on programs 
in the Western Plains 
million dollars 
in 1977 dollar 
value 
127 
Table 3.11 (continued) 
Variables Description Unit 
HWP Farm household operating expendi­
ture in the Western Plains 
thousand dollars 
in 1977 dollar 
value 
LBIWP Land improvements and farm 
buildings construction expendi­
ture in the Western Plains 
thousand dollars 
in 1977 dollar 
value 
LPWP Land price in the Western Plains dollars - in 
1977 dollar 
value 
MSEWP Miscellaneous farm operating 
expenditure in the Western 
Plains 
thousand dollars 
in 1977 dollar 
value 
NIWP Noncash income in the Western 
Plains 
million dollars 
in 1977 dollar 
value 
OFIWP Other farm income in the Western 
Plains 
million dollars 
in 1977 dollar 
value 
OMWP Other farm machinery purchase in 
the Western Plains 
thousand dollars 
in 1977 dollar 
value 
RMWP Repairs and maintenance of farm 
machinery in the Western Plains 
thousand dollars 
in 1977 dollar 
value 
TEWP Farm tractors purchase expenditure 
in the Western Plains 
thousand dollars 
in 1977 dollar 
value 
Exogenous 
CPIRT National crop price index deflated 
by GNP price deflator 
index 
DPWP Relative change in land price in 
the Western Plains 
number 
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Table 3.11 (continued) 
Variables Description Unit 
ENFRTWP Lagged average fertilizer real 
expenditure per crop planted acre 
in the Western Plains 
dollars - in 
1977 dollar 
value 
EPRTWP Lagged average pesticide real 
expenditure per crop planted acres 
in the Western Plains 
dollars - in 
1977 dollar 
value 
ESRTWP Lagged average seed real expendi­
ture per crop planted acre in 
the Western Plains 
dollars - in 
1977 dollar 
value 
FEPIR 
FLIR 
FOIR 
FOIRT 
FPIR 
IM 
LWIR 
MSI 
Ratio between national feed price ratio 
index and national livestock 
price index 
Ratio between national feeder live- ratio 
stock price index to national live­
stock price index 
Ratio between national fuel and oil 
price index to national index of 
prices received by farmers 
National fuel and oil price index 
deflated by GNP price deflator 
Ratio between national fertilizer 
price index and national crop 
price index 
Implicit rental rate on user cost 
of a 60 horsepower tractor 
ratio 
index 
ratio 
dollars - in 
1977 dollar 
value 
Ratio between national farm labor ratio 
wage index and national prices 
received by farmers index 
Ratio between national index prices index 
paid by farmers to index of prices 
received by farmers 
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Table 3.11 (continued) 
Variables Description Unit 
NCHWP 
NFIAWP 
NFIWP 
Total number cattle and calves 
raised in the Western Plains 
Moving average of two years net 
farm income per acre 
Moving average of two years net 
farm income 
thousands 
dollars - in 
1977 dollar 
value 
million dollars 
in 1977 dollar 
value 
NLIWP Lagged net receipts from all 
livestock in the Western Plains 
thousand dollars 
in 1977 dollar 
value 
NSHWP Total number of hogs and pigs 
raised in the Western Plains 
thousands 
PAWP 
SZRWP 
Planted average under major crops 
Lagged average farm size in the 
Western Plains 
thousand acres 
acres 
Time trend number 
Fixed expenditure equations (Western Plains) : 
TEWP = -10.9 * IM - 297.3 * FOIRT + 345.1 * CPIRT + 50.1 * SZRWP 
(9.5) (248.2) (456.6) (28.1) 
OMWP = -1527.2 * FOIRT + 1861.9 * CPIRT + 108.7 * SZRWP 
(1048.6) (864.0) (55.0) 
LBIWP = -211939.0 +673.5 * CPIRT + 114.7 * SZRWP 
(97383.7) (481.8) (39.1) 
Weighted error sum of squares=11.3 Weighted R-square = .98 
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LPWP = 129.4 * DPWP +18.3 * NFIAWP 
(51.4) (7.7) 
R-square = .68 
Production expenditure equations (Western Plains): 
ENFWP = -144169.0 - 21938.2 * FPIR + 9.8 * PAWP 
(67069.0) (16196.2) (4.1) 
- 15740.0 * ENFRTWP +19.9 * NFIWP 
(5886.5) (9.6) 
ELPWP = 1448858.0 - 106702.0 * FLIR - 1631897.0 FEPIR 
(1068623.0) (57794.2) (469434.0) 
+0.76 * NLIWP 
(0.24) 
EFWP = -259149.0 + 299.1 * NSHWP + 56.3 * NCHWP 
(114098.0) (217.7) (16.7) 
ESWP = -77246.2 + 5.1 * PAWP + 12898.1 * ESRTWP 
(87883.3) (1.4) (8411.5) 
EPWP = -69546.1 + 4.6 * PAWP + 12898.1 * EPRTWP 
(28891.5) (2.0) (3493.6) 
EFOWP = -466809.0 + 132109.0 * FOIR + 28.7 * PAWP 
(130526.0) (45631.4) (8.8) 
ELWP = 155220.0 + 94535.5 * LWIR 
(33228.0) (f2307.5) 
MSEWP = -121539.0 * MSI + 106.4 * SZRWP 
(82616.9) (35.0) 
Weighted error sum of squares= 26.6 Weighted R-square 
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RMWP = 12511.1 * T 
(1219.2) 
s = 4.9 E + 9 R-square = .84 
Household sector equations (Western Plains): 
FDEWP = 16.2 * SZRWP - 1028.0 * log(T) 
(7.8) (7486) 
HWP = -485152.0 - 49623.5 * log(T) + 343.6 * SZRWP 
(228160.0) (27901.4) (134.9) 
Weighted error sum of squares— 4.1 Weighted R-square 
Source of funds equations (Western Plains): 
CRWP = 2040.1 + 113.8 * T 
(189.4) (15.1) 
s = 175104.0 R-square = .75 
GPWP = 10.6 * T 
(2.3) 
s^  = 28077.6 R-square = .45 
OFIWP = 9.4 + 2.9 * T 
(2.6) (0.2) 
s^  = 33.5 R-square = .91 
NIWP = 15.0 * T 
(1.1) 
8^  = 4366.3 R-square = .89 
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factor in explaining fixed expenditure responses. Further, farmers' 
response to changes in user cost of a tractor is very meager. For 
every dollar reduction or increase in user cost of a tractor, farmers 
increase or decrease their tractor purchase by only 10.1 thousand 
dollars. But, farm real estate market responds considerably to changes 
in lag average net farm income. A dollar increase in the lag 
net farm income is reflected in farmland price by an increase of 18.3 
dollars. 
Crop planted acreage is a significant variable in the farm produc­
tion expenditure response. An acre increase or decrease in crop planted 
acres in the Western Plains results in an increase or decrease of 
fertilizer and lime expenditure by 9.8 dollars, seed expenditure by 
5.1 dollars, pesticide expenditure by 4.6 dollars, and fuel and oil 
expenditure by 28.7 dollars. Farmers spend 56.3 dollars and 299.1 
dollars on feed for every unit increase (head) in cattle or hog produc­
tion. The relatively low cost for cattle feed expenditure is due to 
cattle ranging in the Western Plains. Farm size is a significant 
factor in farm household expenditure in the Western Plains over the 
years. 
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CHAPTER IV. SIMULATION 
Simulation models for the 11 regions are developed from the esti­
mated regression equations of the various sectors and the accounting 
identities. Simulation model consists of a set of equations with 
endogenous and exogenous variables. While solving the simulation 
model, the value of the exogenous variables is given for a certain time 
period to yield solutions for each of the endogenous variables. Simu­
lation of a model is performed to suit the objectives of the study. 
Some of the usual analysis in simulation are testing and evaluation of 
the model, historical policy analysis, and forecasting. This study 
aims at testing and evaluating the model and at forecasting. Based 
on the objectives, some of the simulation alternatives are formed. 
Each regional model is simulated separately but in a single block for 
the 11 regions. The regional results are aggregated to get the national 
results. Expost simulation and forecasting simulation are the two main 
simulation alternatives performed in this study. Various policy 
scenarios are formed in the forecasting simulation to suit our objec­
tives. 
Expost Simulation or Historical Simulation 
By simulating the model during the period for which historical data 
for all variables are available, a comparison of actual endogenous vari­
able to the simulated series is made. This will provide an opportunity 
to test the validity of the model. In this simulation, the actual 
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values of the exogenous variables are substituted in the estimated 
model to get the estimated endogenous variables for years 1960 to 1980. 
Various statistical tests are developed to test or evaluate the rela­
tive closeness of the endogenous variables to the original data series. 
Some of the statistical tests are a) root mean square percent error, 
and b) Theil's proportions of inequality (Pindyck and Rubinfeld, 1981). 
Where 
EMS . r 
a 
y. 
UM = (v° - v') 
UR = 
(Vj) S (ïj - y^ )^ -
UD. 2(1 -t)V, 
(^ /j) Ï ivl - y")^  
Where 
RMS^  is root mean square percent error, 
irM,UK,UD are bias, variance and covariance proportions, 
y^  is the actual value of the endogenous variable, 
y^  is the simulated value of y^ , 
T is the number of periods in the simulation. 
135 
a , 0 are standard deviations of y® and and 
s' a •'t t 
i is correlation coefficient of a and a . 
s a 
The root mean square error measures the deviation of the simulated 
value from its actual time path in percentage terms. Generally, good 
prediction models have lower root mean square percentage error. The 
proportions UM, UR, and UD are called the bias, the variance, and the 
covariance proportions, respectively. The values for IJM and UR are 
expected to be close to zero . The condition will also be fulfilled 
if UD is close to one. 
The values of the indicators are estimated by performing a dynamic 
simulation of the model between years 1960-1980. SAS/ETS (1982) package 
is used to perform the simulation and the values of the indicators 
are obtained from the computer outputs of the results. 
Forecasting Simulation 
Forecasting involves a simulation of the model forward in time. 
The objective of the study is to simulate the model to year 1995. 
Before a forecast is made, one has to project the exogenous variables 
to the time periods in the study. SAS/ETS Proc forecast (1982) 
procedure is used to project the exogenous variables. Two model forms 
are used in projecting the exogenous variables. Simple linear time 
trend and quadratic time trend forms are used. The actual and predicted 
values of the exogenous variables are plotted for the two forms (linear 
and quadratic) between years 1960-1980. 
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Based on the R-square, t-statistic of the coefficients and the 
nature of plot, a particular equation form is chosen to project the 
exogenous variable. As a policy analyst, one can expect alternative 
paths for few policy variables (exogenous variables) or some changes 
in the parameters in the model. Keeping this in mind, four major 
simulation scenarios are developed for this study. 
Base-run simulation 
The predicted values of the exogenous variables from one of the 
two functional forms (linear or quadratic) are plugged into the model 
to get the simulation series (1981-1995) of the endogenous variables. 
This scenario is assumed to be the expected standard path for the 
future. Other policy scenario outputs are compared to these results. 
Input price indexes scenario 
This scenario involves assuming different growth patterns for 
the inputs price paid by farmers. The predicted time trend values of 
inputs price indexes (between years 1981-1995) are changed by a fixed 
percentage and the effect of this change in the endogenous variables 
is compared with the base-run results. For example, if the predicted 
values of an input price index is multiplied by 1.25, the input 
price index is expected to increase 25 percent higher than the base-
run price index value. The other exogenous variables are assumed 
to follow the projected path in the base-run simulation. Based on 
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this assumption, one can say input prices are expected to increase at 
a higher rate (25 percent) than the output prices or prices received 
by farmers. Because the indexes are used in the expenditure equations 
as ratios between prices paid index and prices received index by 
farmers. 
The indexes analyzed in this scenario are fertilizer price index, 
feed price index, feeder livestock price index, pesticide price index, 
fuel and oil price index, labor wage index, prices paid index, user 
cost of a 60 horsepower tractor, and user cost of a mold board plow. 
All these indexes are changed at the same rate in the simulation run. 
The simulation is performed for a 25 percent increase in all the input 
price indexes, and the resulting values of the endogenous variables 
are compared with base-run results. 
Prices received indexes scenario 
Farmers* reactions to a favorable or unfavorable output price are 
analyzed in this scenario. Crop price index and livestock price index 
are the two indexes considered in this scenario. The prices received 
indexes are assumed to increase 50 percent higher than the base-run 
projections. As the behavioral equations have prices received index 
and prices paid index ratios, 50 percent increase in prices received 
index will have similar effects as 34 percent (1 - (^ )^) reduction 
in prices paid index. 
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Crop planted acreage scenario 
Over the years, government programs have been directed at crop 
planted acreage adjustments. These programs are used as a technique 
for crop supply control. The effect of these acreage change is not 
only reflected in the farm output supply but also in various farm 
production expenditures. Most of the acreage adjustment programs are 
temporary, so one can expect a meager effect on long-term farm invest­
ments (machinery and land improvements, etc.). One of the popular 
government supply control programs is acreage set-aside. In the same 
line, projected crop planted acreage in the base run simulation is 
reduced by 10 percent for each region. The resulting effect is analyzed 
through the changes in various endogenous variables. 
Financial parameters scenario 
This scenario is developed to test the leverage of each regional 
farm sector against few odd financial constraints. Base-run simulation 
assumes normal financial constraints. The odd financial constraints 
are 1) real estate tax per dollar is increasing at 5 percent annually 
instead of reducing 5 percent in the base-run simulation; 2) internal 
financing of farm capital flow is decreasing at 5 percent annually 
instead of reducing at 2 percent in the base-run simulation. This 
means farmers rely heavily on external sources for financing the farm 
capital flow; 3) real estate transfers are up 7 percent instead of 
3 percent; 4) real estate debt repayment rate is down 1 percent instead 
of going up by 2 percent in the base-run simulation; 5) nonreal estate 
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debt repayment rate is down 1 percent instead of going up 2 percent; 
6) nominal interest charged on real estate debt is up 5 percent more 
than base-run values; and 7) nominal interest rate charged on nonreal 
estate debt is up 5 percent more than the base-run value. The seven 
financial constraints try to capture some of the adverse things that 
can force the farm sector into a financial crisis. So, the purpose 
of this scenario is to test the leverage of each regional farm sector. 
This scenario is termed as the leverage testing scenario. 
Dynamic simulation is performed between 1981-1995 for each scenario 
and for each region. The annual regional results are summed to get 
the national results. SAS/ETS (1982), PROC SIMNLIN package is used to 
perform the simulation. 
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CHAPTER V. SIMULATION RESULTS AND DISCUSSIONS 
Historical or Expost Simulation 
Historical simulation of the financial sector is performed to test 
the validity of the model. Root mean square error percentage and Theil's 
forecast error proportions are used as criteria to evaluate the model. 
The statistical fit of the historical simulation (between 1960-1980) 
are presented in Table 5.1. The variable codes are presented in Tables 
3.1 to 3.11. The last two letters in a variable signify the region. 
For example, the variable EFOCB has two parts, EFO and CB. The 'CB' 
means Corn Belt region and the E^FO' means the expenditure on fuel and 
oil. As the simulation is carried out dynamic, lag values of the endog­
enous variables are provided. So, single observation is lost in computing 
the statistics of fit. 
The root mean square error percentages vary between .04 to .5, 
i.e., 4 percent to 50 percent. By far, most variables' percentage 
root mean square error is less than 10 percent. The source of funds 
equations, the land price equations, and the repairs and maintenance 
of farm machinery equations have higher root mean square error percent­
age. The source of funds and the repairs and maintenance of farm 
machinery equations are estimated through a linear time trend which is 
not a good functional form. So one can expect higher root mean square 
error percentage. This problem may be solved partially when the financial 
sector is merged with the national econometric model. In that situation, 
the source of funds will be determined endogenously from the crop and 
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livestock sectors of the model. Over the years, real farmland prices 
have been fluctuating across the regions. The exogenous variables in 
the land price equations, the net farm income per acre and the propor­
tional change in the farmland price have failed to capture the full 
fluctuation of the land price. But, inclusion of other exogenous vari­
ables, such as crop price index or size of farm, did not reduce the root 
mean square error percentage. So, for the sake of simplicity, the two 
variables are maintained in all the land price equations. This will 
help to compare the effect of the net farm income in the land price 
across the regions. On the average, the root mean square error percent­
age in the land price equations is 25 percent; that is not a serious 
error. 
Theil's forecast error proportion is divided into bias, regression, 
and disturbance. A perfect prediction equation will have the disturbance 
proportion value 1, and the accuracy measure value close to zero. The 
results indicate that the accuracy measure for all equations are virtu­
ally close to zero. So, one can expect a good forecast from the regional 
financial sector model. Further, except for a few equations such as the 
source of funds and the repairs and maintenance of machinery, all other 
equations have higher (close to 1) disturbance proportions. In brief, 
the main body of the regional financial sector equations has better 
statistics of fit. The results of the statistics of fit indicated 
that the estimated model is a valid one. The main test of the model 
will be its predictive capacity in exante or forecast simulation. 
Table 5.1. Statistics of fit 
Root mean square 
Number of percentage 
Variables observations error 
ENFNO 20 0.20 
ELPNO 20 0.06 
EFNC 20 0.10 
ESNO 20 0.38 
EPNO 20 0.16 
EFONO 20 0.10 
ELNO 20 0.03 
MSENO 20 0.09 
ENFCB 20 0.32 
ELPCB 20 0.09 
EFCB 20 0.13 
ESCB 20 0.07 
EPCB 20 0.18 
EFOCB 20 0.13 
ELCB 20 0.06 
MSECB 20 0.17 
ENFNW 20 0.11 
ELPNW 20 0.39 
EFNW 20 0.10 
ESNW 20 0.10 
EPNW 20 0.07 
EFONW 20 0.09 
ELNW 20 0.06 
MSENW 20 0.15 
ENFSE 20 0.08 
ELPSE 20 0.09 
EFSE 20 0.13 
ESSE 20 0.16 
Theil's forecast error 
Bias Regress Disturbance 
UM UR UD Accuracy 
0.16 0.59 0.25 0.0000 
0.01 0.15 0.-84 0.0000 
0.00 0.09 0.91 0.0000 
0.87 0.06 0.07 0.0000 
0.23 0.35 0.42 0.0000 
0.01 0.26 0.73 0.0000 
0.00 0.15 0.85 0.0000 
0.01 0.54 0.45 0.0000 
0.14 0.66 0.20 0.0000 
0.00 0.20 0.80 0.0000 
0.00 0.36 0.64 0.0000 
0.21 0.08 0.71 0.0000 
0.12 0.40 0.48 0.0000 
0.00 0.39 0.61 0.0000 
0.02 0.09 0.89 0.0000 
0.00 0.02 0.98 0.0000 
0.00 0.26 0.73 0.0000 
0.12 0.52 0.36 0.0000 
0.00 0.03 0.97 0.0000 
0,01 0.22 0.77 0.0000 
0.00 0.00 1.00 0.0000 
0.02 0.27 0.71 0.0000 
0.00 0.38 0.62 0.0000 
0.00 0.43 0.57 0.0000 
0.00 0.34 0.66 0.0000 
0.00 0.00 1.00 0.0000 
0.00 0.28 0.72 0.0000 
0.01 0.24 0.75 0.0000 
Table 5.1 (continued) 
Root mean square 
Number of percentage 
Variables observations error 
EPSE 20 0.15 
EFOSE 20 0.10 
ELSE 20 0.08 
MSESE 20 0.17 
ENFSW 20 0.10 
ESPSW 20 0.14 
EFSW 20 0.07 
ESSW 20 0.07 
EPSW 20 0.19 
EFOSW 20 0.16 
ELSW 20 0.09 
MSESW 20 0.05 
ENFLS 20 0.06 
ELPLS 20 0.09 
EFLAS 20 0.14 
ESLS 20 0.08 
EPLS 20 0.11 
EFOLS 20 0.09 
ELLS 20 0.06 
MSELS 20 0.18 
ENFDL 20 0.07 
ELPDL 20 0.10 
EFDL 20 0.15 
ESDL 20 0.17 
EPDL 20 0.08 
EFODL 20 0.66 
ELDL 20 0.06 
MSEDL 20 0.18 
ENFAP 20 0.06 
Bias Regress Disturbance 
UM UR UD Accuracy 
0.09 0.53 0.39 0.0000 
0.00 0.03 0.96 0.0000 
0.09 0.52 0.39 0.0000 
0.02 0.48 0.50 0.0000 
0.00 0.01 0.99 0.0000 
0.00 0.14 0.86 0.0000 
0.00 0.00 1.00 0.0000 
0.00 0.10 0.90 0.0000 
0.22 0.44 0.33 0.0000 
0.00 0.56 0.44 0.0000 
0.03 0.74 0.23 0.0000 
0.00 0.10 0.90 0,0000 
0.02 0.00 0.98 0.0000 
0.01 0.11 0.88 0.0000 
0.00 0.39 0.61 0.0000 
0.02 0.18 0.80 0.0000 
0.01 0.31 0.68 0.0000 
0.00 0.20 0.80 0.0000 
0.00 0.58 0.41 0.0000 
0.03 0.60 0.38 0.0000 
0.00 0.07 0.93 0.0000 
0.00 0.27 0.73 0.0000 
0.00 0.45 0.55 0.0000 
0.00 0.38 0.62 0.0000 
0.00 0.00 1.00 0.0000 
0.00 0.02 0.98 0.0000 
0.00 0.13 0.87 0.0000 
0.00 0.28 0.72 0.0000 
0.09 0.04 0.87 0.0000 
Table 5.1 (continued) 
Root mean square 
Number of percentage 
Variables observations error 
ELPAP 20 0.07 
EFAP 20 0.10 
ESAP 20 0.09 
EPAP 20 0.06 
EFOAP 20 0.10 
ELAP 20 0.06 
MSEAP 20 0.34 
ENFSP 20 0.17 
ELPSP 20 0.28 
EFSP 20 0.12 
ESSP 20 0.16 
EPSP 20 0.34 
EFOSP 20 0.07 
ELSP 20 0.08 
MSESP 20 0.11 
ENFWP 20 0.11 
ELPWP 20 0.25 
EFWP 20 0.09 
ESWP 20 0.15 
EPWP 20 0.13 
EFOWP 20 0.08 
ELWP 20 0.08 
MSEWP 20 0.39 
ENFNP 20 0.13 
ELPNP 20 0.55 
EFNP 20 0.10 
ESNP 20 0.14 
EPNP 20 0.17 
EFDNP 20 0.10 
ELNP 20 0.02 
Theil's forecast error 
Bias Regress Disturbance 
UM UR UD Accuracy 
0.00 0.08 0.92 0.0000 
0.00 0.02 0.98 0.0000 
0.00 0.17 0.83 0.0000 
0.02 0.00 0.97 0.0000 
0.04 0.27 0.69 0.0000 
0.00 0.28 0.71 0.0000 
0.40 0.08 0.52 0.0000 
0.07 0.48 0.45 0.0000 
0.18 0.32 0.49 0.0000 
0.00 0.13 0.87 0.0000 
0.16 0.34 0.50 0.0000 
0.46 0.48 0.06 0.0000 
0.00 0.17 0.83 0.0000 
0.00 0.64 0.35 0.0000 
0.00 0.03 0.96 0.0000 
0.22 0.17 0.61 0.0000 
0.00 0.58 0.42 0.0000 
0.00 0.21 0.79 0.0000 
0.08 0.37 0.55 0.0000 
0.06 0.35 0.58 0.0000 
0.00 0.14 0.86 0.0000 
0.00 0.30 0.70 0.0000 
0.00 0.34 0.65 0.0000 
0.30 0.12 0.59 0.0000 
0.67 0.23 0.10 0.0000 
0.01 0.15 0.85 0.0000 
0.16 0.40 0.44 0.0000 
0.03 0.48 0.49 0.0000 
0.00 0.24 0.76 0.0000 
0.01 0.01 0.99 0.0000 
Table 5.1 (continued) 
Root mean square 
Number of percentage 
Variables observations error 
LPNO 20 0.19 
LPCB 20 0.24 
LPNW 20 0.31 
LP SE 20 0.19 
LPSW 20 0.19 
LPLS 20 0.25 
LPDL 20 0.22 
LPAP 20 0.29 
LPSP 20 0.33 
LPWP 20 0.29 
LPNP 20 0.36 
CRCB 20 0.09 
NICE 20 0.33 
OFICB 20 0.07 
RMCB 20 0.35 
CRNO 20 0.42 
NINO 20 0.40 
OFINO 20 0.12 
RMNO 20 0.41 
CRNW 20 0.10 
NINW 20 0.36 
OFINW 20 0.15 
EMNW 20 0.42 
CRSE 20 0.07 
NISE 20 0.40 
OFISE 20 0.18 
RMSE 20 0.382 
CRSW 20 0.07 
NISW 20 0.42 
OFISW 20 0.15 
' Theil's forecast error 
Bias Regress Disturbance 
UM UR UD Accuracy 
0.02 0.97 0.01 0.0002 
0.01 0.92 0.06 0.0003 
0.06 0.93 0.01 0.0010 
0.07 0.91 0.02 0.0004 
0.08 0.84 0.08 0.0008 
0.23 0.75 0.02 0.0006 
0.07 0.89 0.03 0.0005 
0.21 0.78 0.01 0.0006 
0.00 0.98 0.02 0.0013 
0.07 0.91 0.02 0.0024 
0.00 0.99 0.01 0.0017 
0.00 0.17 0.83 0.0000 
0.16 0.82 0.02 0.0002 
0.01 0.37 0.62 0.0003 
0.14 0.83 0.03 0.0000 
0.21 078 0.02 0.0001 
0.19 0.80 0.01 0.0006 
0.01 0.47 0.51 0.0024 
0.19 0.79 0.02 0.0000 
0.02 0.34 0.64 0.0000 
0.22 0.76 0.03 0.0011 
0.02 0.77 0.21 0.0026 
0.20 0.79 0.01 0.0000 
0.00 0.21 0.79 0.0000 
0.19 0.79 0.02 0.0008 
0.02 0.77 0.21 0.0025 
0.20 0.79 0.02 0.0000 
0.01 0.35 0.64 0.0000 
0.18 0.78 0.04 0.0010 
0.01 0.75 0.24 0.0011 
Table 5.1 (continued) 
Root mean square 
Number of percentage 
Variables observations error 
RMSW 20 0.53 
CKLS 20 0.08 
NILS 20 0.36 
OFILS 20 0.09 
RMLS 20 0.39 
NIDL 20 0.42 
OFIDL 20 0.06 
RMDL 20 0.40 
CRAP 20 0.07 
NIAP 20 0.40 
OFIAP 20 0.08 
RMAP 20 0.38 
CRSP 20 0.12 
NISP 20 0.03 
OFISP 20 0.06 
BMSPR 20 0.40 
CRWP 20 0.10 
NIWP 20 0.35 
OFIWP 20 0.13 
RMWP 20 0.38 
CRNP 20 0.12 
NINP 20 0.38 
OFINP 20 0.12 
RMNP 20 0.38 
TESP 20 0.09 
OMSP 20 0.18 
LBISP 20 0.13 
TEWP 20 0.10 
OMWP 20 0.13 
LBIWP 20 0.10 
Theil's forecast error 
Bias Regress Disturbance 
UM UR UD Accuracy 
0.12 0.85 0.02 0.0000 
0.01 0.25 0.74 0.0000 
0.17 0.82 0.01 0.0004 
0.02 0.58 0.40 0.0012 
0.13 0.79 0.08 0.0000 
0.18 0.80 0.03 0.0010 
0.02 0.22 0.77 0.0013 
0.20 0.78 0.02 0.0000 
0.00 0.26 0.74 0.0000 
0.20 0.79 0.01 0.0004 
0.01 0.49 0.49 0.0011 
0.18 0.79 0.03 0.0000 
0.01 0.18 0.81 0.0000 
0.22 0.76 0.02 0.0008 
0.01 0.25 0.74 0.0005 
0.22 0.77 0.01 0.0000 
0.02 0.32 0.66 0.0000 
0.20 0.77 0.02 0.0018 
0.01 0.59 0.40 0.0031 
0.18 0.79 0.02 0.0000 
0.01 0.28 0.71 0.0000 
0.19 0.79 0.02 0.0008 
0.01 0.71 0.28 0.0010 
0.11 0.80 0.08 0.0000 
0.00 0.48 0.52 0.0000 
0.00 0.22 0.78 0.0000 
0.00 0.52 0.47 0.0000 
0.00 0.61 0.39 0.0000 
0.00 0.28 0.72 0.0000 
0.03 0.55 0.42 0.0000 
Table 5.1 (continued) 
Root mean square 
Number of percentage 
Variables observations error 
TECB 20 0.10 
OMCB 20 0.14 
LBICB 20 0.14 
TESE 20 0.11 
OMSK 20 0.16 
LBISE 20 0.12 
TEDL 20 0.09 
OMDL 20 0.28 
LBIDL 20 0.09 
TEAP 20 0.11 
OMAP 20 0.13 
LB TAP 20 0.08 
TESW 20 0.11 
OMSW 20 0.23 
LBISW 20 0.10 
TENW 20 0.12 
OMNW 20 0.16 
LBINW 20 0.10 
TELS 20 0.11 
OMLS 20 0.15 
LBILS 20 0.12 
TENO 20 0.10 
OMNO 20 0.17 
LBINO 20 0.15 
TEN? 20 0.10 
OMNP 20 0.17 
LBINP 20 0.12 
FDESE 20 0.17 
HSE. 20 0.12 
FDEWP 20 0.23 
Theil's forecast error 
Bias Regress Disturbance 
UM UR UD Accuracy 
0.00 0.60 0.40 0.0000 
0.00 0.37 0.63 0.0000 
0.03 0.65 0.32 0.0000 
0.00 0.57 0.43 0.0000 
0.00 0.23 0.77 0.0000 
0.00 0.60 0.40 0.0000 
0.00 0.39 0.61 0.0000 
0.02 0.58 0.40 0.0000 
0.01 0.43 0.56 0.0000 
0.00 0.55 0.45 0.0000 
0.00 0.24 0.76 0.0000 
0.01 0.34 0.66 0.0000 
0.00 0.63 0.37 0.0000 
0.01 0.40 0.59 0.0000 
0.01 0.71 0.29 0.0000 
0.00 0.59 0.41 0.0000 
0.00 0.09 0.91 0.0000 
0.02 0.48 0.50 0.0000 
0.00 0.63 0.37 0.0000 
0.00 0.46 0.54 0.0000 
0.02 0.57 0.41 0.0000 
0.00 0.53 0.46 0.0000 
0.01 0.46 0.53 0.0000 
0.03 0.55 0.42 0.0000 
0.00 0.60 0.40 0.0000 
0.00 0.40 0.50 0.0000 
0.03 0.64 0.33 0.0000 
0.00 0.00 1.00 0.0000 
0.00 0.71 0.29 0.0000 
0,00 0.07 0.93 0.0000 
Table 5.1 (continued) 
Root mean square Theil's forecast error 
Number of percentage Bias Regress Disturbance 
Variables observations error UM UR UD Accuracy 
20 0.11 0.00 0.64 0.36 0.0000 
FDENP 20 0.25 0.00 0.13 0.86 0.0000 
HNP 20 0.16 0.01 0.78 0.21 0.0000 
FDENO 20 0.20 0.00 0.03 0.97 0.0000 
HNO 20 0.17 0.03 0.81 0.16 0.0000 
FDEDL 20 0.19 0.00 0.00 0.99 0.0000 
HDL 20 0.14 0.01 0.74 0.25 0.0000 
FDESW 20 0.22 0.01 0.18 0.82 0.0000 
HSW 20 0.15 0.01 0,80 0.18 0.0000 
FDELS 20 0.24 0.00 0.15 0.84 0.0000 
HLS 20 0.19 0.03 0.80 0.17 0.0000 
FDEAP 20 0.16 0.00 0.00 1.00 0.0000 
HAP 20 0.13 0.01 0.75 0.24 0.0000 
FDENW 20 0.24 0100 0.17 0.83 0.0000 
HNW 20 0.18 0.03 0.82 0.15 0.0000 
FDECB 20 0.26 0.01 0.17 0.82 0.0000 
HCB. 20 0,14 0.01 0.74 0,25 0.0000 
FDESP 20 0.18 0.00 0.02 0.98 0.0000 
HSP 20 0.14 0.02 0.72 0.27 0.0000 
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Forecasting or Exante Simulation 
Forecast simulation of the regional financial model is performed 
to analyze the future outlook of the regional and the national financial 
sector. In a dynamic forecast simulation, one has to project the exog­
enous variables through some functional forms and also has to provide 
the starting values for the lagged endogenous variable. The exogenous 
variables of the financial model are projected through the functional 
forms presented in Appendix A and projected values of some policy 
scenario-related exogenous variables are presented in Appendix B. 
Base-run simulation 
Base-run simulation depicts the expected normal course of events 
in the regional financial sector of the United States. Based on the 
projected values of the exogenous variables, the model is solved. 
The aggregated U.S. results are presented in Table 5.2 and the aggre­
gated regional results are presented in Appendix C.l to C.ll. Table 
5.3 explains the variables presented in the national and the regional 
base-run simulation tables. 
Total farm income The U.S. and regional farm income projec­
tions reveal a steady growth. This steady growth in the farm income 
is due to the nature of the functional forms (time trend) used in the 
projection. Once the model is merged with the CARD-national econo­
metric model, one can expect a fluctuating farm income. 
Total production expenditure The total production expenditure 
projections in Tables 5.2 and C.l to C.ll represent the cash expenditures 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
TABLE 5.2. FARM CAPITAL FLOW PROJECTIONS 
(BASE-RUN SIMULATION) 
U.S 
(AMOUNTS IN MILLIONS) 
" — " — — — — — — IN 1977 DOLLARS— — — — — — — — — — — — — — — — — — — — — IN CURRENT DOLLARS— — — — — — — — — — ——— — —IN—RATIOS—— — — — 
TOTAL 
FARM 
INCOME 
TOTAL 
PROD 
EXP 
TOTAL 
MACH 
EXP 
TOTAL 
FIXED 
EXP 
NET OSTAND OSTAND NR-EST 
FARM NR-EST R-EST CREDIT 
INCOME DEBT DEBT DEMAND 
R-EST 
CREDIT 
DEMAND 
R-EST DEBT DEBT EQTY 
CREDIT ASSET EQTY ASSET 
INST-FI RATIO RATIO RATIO 
132397 82978 12110 16534 42407 71430 86993 15891 11899 7085 .20 .25 .80 
135865 83722 12312 16773 45190 74329 90636 16277 12533 7318 .20 .26 .80 
139334 84387 12534 17102 47900 76985 93866 16857 12734 7308 .21 .27 .79 
142802 85709 12711 17407 49807 79558 97084 17576 13282 7518 .22 .28 .78 
146270 87079 12712 17545 51661 81991 100514 18246 14054 7860 .22 .28 
QO 
149738 88841 12927 17855 53158 84531 104358 19163 15066 8316 .22 .28 .78 
153206 91015 13006 18035 54280 87105 108841 20054 16379 8891 .22 .28 .78 
156675 92862 13015 18120 55737 89624 113799 20892 17635 9391 .22 .28 .78 
160143 94782 13119 18342 57100 92245 119235 21904 18981 9906 .22 .28 .78 
163611 96424 13113 18428 58733 94812 125126 22811 20399 10436 .22 .28 .78 
167079 98097 13207 18648 60329 97475 131387 23886 21821 10951 .22 .28 .78 
170547 99752 13290 18821 61948 100172 138093 24952 23405 11520 ro
 
.28 .78 
174016 101683 13349 19002 63294 102916 145225 26073 25068 12089 .22 .29 .78 
177484 103591 13408 19147 64663 105658 152782 27188 26838 12661 .22 .29 .78 
180952 105799 13458 19323 65732 108440 160832 28382 28780 13263 .23 .29 .77 
M Ln 
O 
Table 5.3. Description of the simulation results variables 
Variables Description Units 
TOTAL FARM INCOME Gross cash receipts from crops and livestock, 
government payments, and noncash income, such 
as rental value of buildings and value of 
farm products consumed 
million dollars in 
in 1977 dollar value 
TOT/iL PROD. 
EXP 
Total cash farm production expenditures, 
excluding farm households 
million dollars in 
1977 dollar value 
TOTAL MACH 
EXP 
Total farm machinery expenditures million dollars in 
1977 dollar value 
TOTAL FIXED 
EXP 
Total capital expenditures, excluding 
farm households 
million dollars in 
1977 dollar value 
NET FARM INCOME (Total farm income - total production expenditure 
household operating expenses (excluding food 
consumption)) 
million dollars in 
1977 dollar value 
OSTAND NR-EST 
DEBT 
Outstanding nonreal estate debt million dollars in 
current dollars 
OSTAim R-KSi; Outstanding real estate debt million dollars in 
current dollars 
NR.-ESÏ" CREDIT Nonreal estate credit demand million dollars in 
current dollars 
R-EST CREDIT 
DEMAND 
Real estate credit demand million dollars in 
current dollars 
Table 5.3 (continued) 
Variables Description Units 
R-EST CREDT Real estate credit, institution financed million dollars in 
INST-FI current dollars 
DEBT ASSET RATIO Debt-asset ratio ratio 
DEBT-EQTY RATIO Debt—equity ratio ratio 
EQTY-ASSET RATIO Equity-asset ratio ratio 
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only. So, one should be cautious in comparing these numbers with the 
government estimates. The comparable government estimate is the total 
cash production expenditure, excluding farm households. Even though 
the results indicate a steady increase in real farm production expendi­
ture across the regions, the level and percentage increase in farm 
production expenditures vary across the regions. In the near future, 
between 1983-1984, the farm production expenditure is expected to go 
up by 1.5 percent for the United States in real terms, 1.9 percent 
for Appalachian, and 2.6 percent for Southern Plains. From a long term 
perspective, between 1983-1995, the farm production expenditure is 
expected to go up by 25.4 percent for the United States, 20.3 percent 
for the Southwest, and 31.6 percent for the Delta States. The Com 
Belt and Northern Plains share major proportions (36 percent) of the 
total U.S. Farm production expenditure. 
Total machinery expenditure U.S. agriculture has experienced 
significant farm mechanization in the past. The results in base-run 
simulation tables reveal that the trend may not continue for the future. 
In fact, the Corn Belt region may experience a reduction in farm 
machinery expenditure in real terms. Between 1983 and 1995, the total 
farm machinery expenditure might go up by a meager 7 percent for the 
United States. But, the regions, such as Northern Plains and Southwest, 
may experience a 11 and 21 percent increases, respectively, in the 
machinery expenditure. 
Total fixed expenditure Total fixed expenditures projections 
give an indication of the total farm capital flows. Generally, the 
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fixed expenditures values increase steadily across the regions. The 
fixed expenditure gives an idea about the expected nonreal estate 
credit demand, because part of the farm capital flow has to be financed 
by external sources. 
Net farm income One has to be careful in interpreting the net 
farm income, since the total farm income is projected through a time 
trend, and noncash expenditure (depreciation) is excluded in computing 
production expenditures. So, if anyone wants to compare this figure 
with the U.S. Department of Agriculture estimates, corrections for 
noncash expenditures have to be made. The net farm income in 1995 will 
be 17.4 billion dollars higher than the 1983 net farm income. The Corn 
Belt and the Southwest may receive 3.1 and 2 billion dollars increases 
in the net farm income in the same period. 
Outstanding nonreal estate debt Nonreal estate debt is an 
aggregate debt held by all major lenders. During the recent past, 
farmers have relied heavily on external funds for financing the capital 
flows. This trend is also expected to continue in the future. The 
outstanding nonreal estate debts in the United States are expected to 
go up by 31 billion dollars in the next 12 years, that is an increase 
of 41 percent. Significant increases in nonreal estate debts are 
expected to occur in the Com Belt (7.3 billion dollars), in the Lake 
States (3 billion dollars), and in the Northern Plains (6.7 billion 
dollars). 
Outstanding real estate debt Farmland values have gone up 
in the last decade. Farmers reliance on debt financing, and higher 
land values have significant impacts on the outstanding real estate 
debts. The predicted real estate debt in the United States for 1983 is 
93.9 billion dollars and is expected to go up to 160.8 billion dollars 
by 1995. The increase in real estate debts between 1983-1995 for some 
major regions is 17.1 billion dollars for the Corn Belt, 8.8 billion 
dollars for the Northwest, 5.4 billion dollars for the Northern Plains, 
and 4.1 billion dollars for the Lake States. 
Nonreal estate credit demand The nonreal estate credit demand 
projections give an idea for the financing institution about their role 
in meeting the credit demand. Based on the projections, the nonreal 
estate credit demand in 1984 for the United States is 17.6 billion 
dollars. Out of the 17.6 billion dollars, 4.2 billion dollars are 
demanded in the Corn Belt region and 2.5 billions dollars in the Northern 
Plains. 
Real estate credit demand Real estate credit demand is lower 
than nonreal estate credit demand except in the Southwest, Northeast, 
and Northwest regions. The real estate credit demand shows a steady 
increase in the future. Real estate credit demand for the United 
States will be 13.2 billion dollars in 1984, and 3.1 billion dollars 
in the Corn Belt region. 
Real estate credit demand to be institution financed Seller's 
financed real estate transfer is becoming increasingly common in the 
real estate sales. On the average, the projections indicate that over 
60 percent of the real estate credit demand is seller financed, the 
remaining credit demand has to be met by institutions and others. 
156 
Debt-asset, debt-equity, and equity-asset ratios The three 
ratios are used to measure the financial condition in a balance-sheet 
analysis. The long-run solvency position of the farm business is 
indicated by debt-asset ratio. The debt-asset ratios over .5 (or) 
equity-asset ratios .5 are usually scrutinized carefully by the lenders. 
The results indicate, the farm sector is in a good position in terms 
of the debt-asset, the debt-equity, and the equity-asset ratios. Debt-
asset ratio is projected to be in the range of .2 for the United States 
and for most of the regions. Western Plains and Northeast are the only 
two regions experiencing a deteriorating value in debt-asset ratios. 
Further, the debt-equity ratios are expected to be around .2 for the 
United States and for most of the regions except the Western Plains 
and Northeast. 
Prices paid index simulation 
Economic theory reveals that, for a given general situation, an 
increase or decrease in the price of inputs will decrease or increase 
the quantity of inputs demanded. Based on the same concept, an increase 
in the prices paid index will decrease farm production and the fixed 
expenditure in real terms. The results of the prices paid index 
simulation are presented in Tables 5.4 and D.l to D.ll. Table 5.4 
summarizes the U.S. results and Tables D.l to D.ll summarize the 
regional results. The results of this simulation are compared and 
analyzed with the base-run results. In order to compare the base-run 
YEARS 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
TABLE 5.4. FARM CAPITAL FLOW PROJECTIONS-
'(PRICES PAID INDEX SIMULATION) 
-U.S 
(AMOUNTS IN MILLIONS) 
— ^  — — — —— — — — I N 19T7 DOLLARS""* — ^ """**"""** — — — — — — — — — — IN CURRENT DOLLARS— — — — — — — — — — — — — — — I N^RAT I OS—— — —— 
TOTAL TOTAL TOTAL TOTAL NET OSTAND OSTAND NR-EST R-EST R-EST DEBT DEBT EQTY 
FARM PROD MACH FIXED FARM NR-EST R-EST CREDIT CREDIT CREDIT ASSET EQTY ASSET 
INCOME EXP EXP EXP INCOME DEBT DEBT DEMAND DEMAND INST-FI RATIO RATIO RATIO 
132397 82061 10679 15103 43324 70272 86993 14732 11899 7085 .20 .25 .80 
135865 82172 10898 15359 46741 72201 90636 15091 12533 7318 .20 .25 .80 
139334 82350 11174 15741 49937 74077 93866 15670 12734 7308 .21 .27 .79 
142802 83449 11387 16083 52067 76026 97084 16384 13282 7518 .21 .27 .79 
146270 84629 11358 16191 54111 77903 100514 16988 14054 7860 .22 .27 .78 
149738 86321 11583 16511 55678 79982 104358 17874 15066 8316 .22 .28 .78 
153206 88475 11637 16666 56820 82144 108841 18701 16379 8891 .21 .27 .79 
156675 90265 11618 16723 58334 84281 113799 19464 17635 9391 .21 .27 .79 
160143 92135 11720 16942 59747 86568 119235 20419 18981 9906 .21 .27 .79 
163611 93723 11688 17003 61434 88814 125126 21244 20399 10436 .21 .27 .79 
167079 95351 11771 17212 63075 91180 131387 22246 21821 10951 .22 .28 .78 
170547 97007 11842 17373 64692 93602 138093 23239 23405 11520 .22 .28 .78 
174016 98980 11875 17529 65998 96077 145225 24273 25068 12089 .22 .28 .78 
177484 100966 11920 17658 67288 98565 152782 25311 26838 12661 .22 .28 .78 
180952 103280 11947 17811 68250 101101 160832 26418 28780 13263 .22 .29 .78 
Ln 
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and prices paid index simulation, the results of years 1984 and 1995 
are considered. The selection of the years is random. The 25 percent 
increase in the prices paid index over the base-run value of the index 
is expected to reduce farm production and the fixed expenditures 
compared to the base-run values. The reduction in production expendi­
tures and the fixed expenditures vary across the regions. Based on 
the values, the 25 percent increase in the prices paid index, reduce 
the real production expenditure by 2.2 billion dollars in 1984 and 
2.5 billion dollars in 1995 for the United States. In percentage 
terms, the reduction is hardly 2.6 and 2.8 percent, respectively. 
By looking at the 1984 regional results, the 25 percent increase 
in the prices paid index reduces the production expenditure by 3.3 
percent in the Corn Belt and 9.8 percent in the Southern Plains. 
Surprisingly, the Lake States, Northeast, and Northern Plains regions 
show a slight increase in production expenditures. This contradic­
tion is due to the presence of a positive coefficient for the fuel 
and oil price index in the fuel expenditure equations. The reduction 
in the production expenditures in other equations for the three regions 
is offset by the increase in fuel and oil expenditures. The reduction 
in machinery expenditures, due to an increase in prices paid index, is 
significant. In 1984, the reduction in the machinery expenditures is 
1,353 million dollars for the United States, 484 million dollars for 
the Corn Belt, 308 million dollars in the Lake States, 179 million 
dollars in the Northern Plains, and only 7 million dollars in the 
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Southwest, that is a reduction of 10 percent, 21 percent, 9 percent, 
and a meager 1 percent, respectively. The reduction in the machinery 
expenditures and the fixed expenditures reduce the nonreal estate credit 
demand and the outstanding nonreal estate debt. The ultimate effect 
is reflected in a slight decrease in debt-asset ratios and debt-equity 
ratios. But, the changes in all variables, due to the prices paid 
index, are single variable effects. The results could change if other 
variables are not fixed and the model is merged with the CARD-national 
econometric model. 
Prices received index simulation 
An increase or decrease in the prices received by farmers for a 
given situation is expected to increase or decrease the real produc­
tion and the real fixed expenditures. For the same level of income, 
one can expect a reduction in the net farm income from the base-run 
values. Further, with increased production and fixed expenditures, 
farmers' nonreal estate debt can go up, which can increase the debt-
asset and debt-equity ratios. Tables 5.5 and E.l to E.ll present the 
results of a 50 percent increase in the prices received by farmers' 
index over the base-run values. All other exogenous variables remain 
in the same level. By considering a single year, let us say 1984, 
comparison can be made between the base-run simulation and the prices 
received index simulation. The 50 percent increase in the prices 
received index results in an increase of production expenditures by 
4 percent for the United States, 1.6 percent for Appalachia, 5 percent 
for the Corn Belt, 3.2 percent for the Southeast, and 12.9 percent for 
1981 
1982 
1983 
19814 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
TABLE 5.5. FARM CAPITAL FLOW PROJECTIONS -U.S 
(PRICES;RECEIVED INDEX SIMULATION) 
(AMOUNTS IN MILLIONS) 
----------- IN 1977 DOLLARS----------- ---------- IN CURRENT DOLLARS---------- -----IN-RATIOS-----
TOTAL TOTAL TOTAL TOTAL NET OSTAND OSTAND NR-EST R-EST R-EST DEBT DEBT EQTY 
FARM PROD MACH FIXED FARM NR-EST R-EST CREDIT CREDIT CREDIT ASSET EQTY ASSET 
INCOME EXP EXP EXP INCOME DEBT DEBT DEMAND DEMAND INST-FI RATIO RATIO RATIO 
132397 84302 14953 20080 41083 74200 86993 18661 11899 7085 .20 .25 .80 
135865 86019 15199 20377 42894 79470 90636 19167 12533 7318 .21 .26 .79 
139334 87431 15452 20746 44856 84156 93866 19868 12734 7308 .22 .28 .78 
142802 89140 15643 21068 46376 88448 97084 20691 13282 7518 .22 .29 .78 
146270 90841 15649 21210 47898 92336 100514 21469 14054 7860 .23 .29 .77 
149738 92761 15866 21520 49238 96109 104358 22493 15056 8316 .23 .30 .77 
153206 95018 15950 21705 50277 99737 108841 23503 16379 8891 .23 .29 .77 
156675 96986 15968 21799 51613 103175 113799 24476 17635 9391 .23 .29 .77 
160143 99009 16084 22034 52873 106611 119235 25634 18981 9906 .23 .30 .77 
163611 100756 16090 22134 54401 109911 125126 26696 20399 10436 .23 .30 .77 
167079 102516 16195 22366 55910 113238 131387 27930 21821 10951 .23 .30 .77 
170547 104193 16288 22551 57507 116541 138093 29157 23405 11520 .23 .30 .77 
174016 106090 16356 22742 58887 119838 145225 30438 25068 12089 .23 .30 .77 
177484 107911 16425 22897 60343 123085 152782 31714 26838 12661 .24 .31 .76 
180952 109993 16485 23084 61537 126332 160832 33069 28780 13263 .24 .31 .76 
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the Southern Plains. So, the real production expenditures are not out­
put price responsive. But, the percentage values may change for differ­
ent years, not significantly. Farmers' responses are significant in 
their machinery purchases. The 50 percent increase in prices received 
index is expected to increase the machinery expenditures by 23 percent 
for the United States, 34 percent for the Corn Belt, 37 percent for the 
Northern Plains, and only a meager 4 percent for the Lake States. The 
Com Belt, Northern Plains, and Southern Plains expect significant 
increases in nonreal estate credit demand and the outstanding nonreal 
estate debts in comparison to the base-run simulation. All the regional 
results indicate an insignificant increase in the debt-asset and the 
debt-equity ratios. Once again, the results of the simulation could 
change if some of the assumptions were relaxed. 
Crop planted acres simulation 
In recent years, government policies have been aimed to control 
supply through acreage reduction. Acreage reduction programs are 
temporary in many respects. So, a farmer with long-term planning does 
not alter his/her fixed investment behavior. Tables 5.6 and F.l to 
F.ll present the results of a 10 percent reduction of crop planted 
acres over the base-run simulation. The effect of the 10 percent 
reduction in the crop planted acres is reflected mainly in the produc­
tion expenditures. Fixed expenditures are not affected due to the 
acreage reductions, because the acreage reduction programs are assumed 
to be temporary. With total farm income remaining constant, net farm 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
TABLE 5.6. FARM CAPITAL FLOW PROJECTIONS 
(CROP PLANTED ACRES SIMULATION) 
--U.S 
(AMOUNTS IN MILLIONS) 
IN 1977 DOLLARS-- — ------- ---------- IN CURRENT DOLLARS---------- -----IN-RATlOS-----
TOTAL TOTAL TOTAL TOTAL NET OSTAND OSTAND NR-EST R-EST R-EST DEBT DEBT EQTY 
FARM PROD HACH FIXED FARM NR-EST R-EST CREDIT CREDIT CREDIT ASSET EQTY ASSET 
INCOME EXP EXP EXP INCOME DEBT DEBT DEMAND DEMAND INST-FI RATIO RATIO RATIO 
132397 80899 12110 16534 44487 71348 86993 15808 11899 7085 .20 .25 .80 
135865 81114 12312 16773 47798 74158 90636 16174 12533 7318 .20 .26 .80 
139334 81354 12534 17102 50933 76727 93866 16736 12734 7308 .21 .27 .79 
m2802 82326 12711 17407 53190 79214 97084 17439 13282 7518 .22 .28 .78 
146270 83404 12712 17545 55335 81565 100514 18096 14054 7860 .22 .28 .78 
149738 84924 12927 17855 57075 84027 104358 18999 15066 8316 .22 .28 .78 
153206 86896 13006 18035 58399 86528 108841 19878 16379 8891 .22 .28 .78 
156675 88576 13015 18120 60023 88980 113799 20704 17635 9391 .22 .28 .78 
160143 90359 13119 18342 61523 91540 119235 21704 18981 9906 .22 .28 .78 
163611 91891 13113 18428 63266 94053 125126 22601 20399 10436 .22 .28 .78 
167079 93476 13207 18648 64950 96666 131387 23666 21821 10951 .22 .28 .78 
170547 95062 13290 18821 66638 99319 138093 24724 23405 11520 .22 .28 .78 
174016 96941 13349 19002 68037 102025 145225 25836 25068 12089 .22 .29 .78 
177484 98811 13408 19147 69443 104733 152762 26943 26838 12661 .22 .29 .78 
180952 100992 13458 19323 70539 107487 160832 28130 28780 13263 .23 .29 .77 
H 
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income goes up due to a reduction in the crop planted acres. The 
changes in other variables are minor in the crop planted acres simula­
tion. In order to compare the results across the regions, 1984 base-
run simulation and the crop planted acres reduction results are 
considered. The 10 percent reduction in the crop planted acres reduces 
the farm real production expenditures by 3.9 percent (3,383 million 
dollars) in the United States, 3.3 percent (670 million dollars) in the 
Corn Belt, 7.0 percent in the Lake States, and 3.8 percent in the 
Northern Plains. The Lake States are more responsive to the crop 
planted acres reduction. The responses are different across the 
regions. The results are different, if some other years are analyzed. 
For example, a 10 percent reduction in the crop planted acres in 1990, 
reduces the production expenditures by 4.7 percent in the United States. 
The percentage reduction in the production expenditures is higher than 
for 1984 in all the regions for a year greater than 1984. This implies 
that farmers are more responsive in the long run. A temporary acreage 
reduction may encourage the farmers to spend more on the production 
inputs for the existing planted acres. But, a permanent reduction 
may force the farmers to change this production expenditure budget. 
Farmers may evaluate the profit-cost ratio more carefully in the long 
run. 
Finance parameters simulation 
Finance parameters simulation represents a classic example of 
poor farm financial management. This simulation creates a situation 
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where the general economic condition of the economy is worsening. Above 
all, farmers tend to rely more on external credit, for financing their 
capital flow, and the rate of repayment is going down. If farmers are 
not well-planned in this situation, one can expect a worse situation 
in the farm sector. Tables 5.7 and G.l to G.ll present the results 
of the finance parameters simulation. The notable results of the sim­
ulation in comparison to the base-run simulation are increasing real 
and nonreal estate debts, increasing credit demand, and the increasing 
debt-asset and debt-equity ratios. By comparing the base-run and the 
finance parameters simulation results, one can see the worsening debt-
asset, debt-equity ratios across the regions. All the regional debt-
asset ratios are over .3 by 1995. The Northeast and Western Plains 
have debt-asset ratios of over .40. If the debt-asset ratios are 
higher, then debt-equity ratios will also be higher. Under this condi­
tion, the Corn Belt region has the lowest set of debt-asset ratios 
among all the regions. Over all, the debt-asset and the debt-asset 
ratios for all regions are over .3 after 1990. So, the farm economy 
can withstand an adverse economic condition for a considerable time 
period. 
Both the real and the nonreal estate debts have shown a signifi­
cant increase under this condition. The percentage increase in non-
real estate debts for the United States and 11 regions between the 
base-run and the finance parameters simulation, in year 1984 are in the 
range of 7 to 8. But, these percentage values change considerably 
for the year 1990. The nonreal estate debts increase also follow 
1981 
1982 
1983 
198% 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
table 5.7. farm capital flow projections u.s 
(finance parameters simulation) 
(amounts in millions) 
total 
farm 
1ncome 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach f 1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
----- 1n 
debt 
asset 
ratio 
-rat 1 os——- —-
debt eqty 
eqty asset 
rat 10 rat 10 
132397 83291 12110 16534 42094 72093 87701 16186 12361 7360 .20 .25 .80 
135865 86751 12312 16773 42162 76323 92781 16950 13526 7897 .21 .26 .79 
139334 89226 12534 17102 43061 80862 98137 17871 14276 8193 .22 .29 .78 
142802 92314 12711 17407 43202 85810 104212 18932 15469 8755 .23 .30 .77 
146270 95512 12712 17545 43228 91057 111295 19939 17003 9510 .24 . 32 .76 
149738 99248 12927 17855 42751 96838 119690 21215 18936 10451 .25 .33 .75 
153206 103636 13006 18035 41659 103059 129783 22471 21385 11608 .26 .35 .74 
156675 107932 13015 18120 40667 109616 141490 23678 23919 12738 .27 .36 .73 
160143 112590 13119 18342 39292 116681 154951 25093 26745 13958 .28 .39 .72 
163611 117309 13113 18426 37847 124090 170290 26408 29859 15276 .29 .41 .71 
167079 122413 13207 18648 36012 132018 187547 27930 33180 16651 .31 .44 .69 
170547 127943 13290 18821 33757 140415 207020 29465 36971 18197 .32 .47 . 68 
174016 134229 13349 19002 30749 149317 228887 31086 41136 19837 .34 .51 . 66 
177484 141037 13408 19147 27217 158690 253382 32728 45750 21584 .36 .55 .64 
180952 148772 13458 19323 22758 168611 280882 34493 50967 23488 .37 .60 .63 
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the same trend but at an increasing rate. By 1990, few regions may 
experience a real estate debt increase of 70 to 80 percent. So, one 
can say, the increasing real estate sales, heavy reliance on the 
external credit, coupled with poor repayment of loans can force the 
farm sector into shambles. So, a sound farm financial planning is 
vital for successful farm operations. Some regions, such as the Corn 
Belt and the Northern Plains, the Southern Plains, and the Southwest, 
have better financial leverage than the other regions. 
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CHAPTER VI. SUMMARY AND POLICY IMPLICATIONS 
The purpose of this study is to develop a regional econometric 
model for analyzing the financial sector of U.S. agriculture. To 
accomplish this task, a set of source and use of funds equations were 
developed and estimated for 11 U.S. regions (Appalachia, Corn Belt, 
Delta States, Lake States, Northeast, Northern Plains, Northwest, 
Southeast, Southern Plains, Southwest, and Western Plains). Regional 
specific and national variables are considered in explaining the source 
and the use of funds equations. 
Pure random coefficient behavior equational forms are used in 
explaining the use of funds equations. Data relating to periods 1960-
1980 are used in estimating the functional forms. SAS-OLS and Proc 
matrix procedures are used in estimating the functional forms. The 
set of use of funds equations are fixed expenditure equations, land 
price equations, production expenditure equations, and household sector 
equations. As one can expect, error terms across the equations in a 
group may be related for a given year, a seemingly unrelated regression 
technique will be the right technique in capturing these relationships. 
So, a seemingly unrelated regression technique, with a random coef­
ficient behavioral model, is used in estimating the functional forms 
in the use of funds equations. 
Fixed Expenditure Decisions 
The user cost of a 60 horse power tractor, regional farm size, 
crop price index are some of the important variables in the fixed 
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expenditure equations. The size of the coefficients for each of those 
variables are different across the regions. Farm size is a significant 
variable in explaining tractor, other machinery, and land and building 
improvements equations. Farm mechanization is influenced by farm size. 
Bigger farms tend to economize the farm operation by mechanizing it. 
So, in the future as farm size gets bigger, farmers tend to increase 
their mechanization. This supports the general notion that farm size 
significantly influences farm mechanization in the United States. 
The emergence of the user cost of the 60 horsepower tractor and 
the user cost of other machinery implies that the farmer's decision to 
spend on farm machinery is not just a price factor but a combination 
of factors, such as price of machinery, interest rate, investment tax 
credit, and depreciation. This indicates that the farmers evaluate 
their machinery purchase based on all these variables. So, any change 
in one of these variables may change the user cost of capital which 
will be reflected in the machinery purchase expenditure. Generally, 
favorable crop price index has a significant impact on the farmer's 
fixed expenditure decisions. Overall, lagged average net farm income 
per acre and the relative change in the land price are significant in 
explaining the farmland price variations. The size of the coefficient 
for the two variables is different across the regions. 
Production Expenditure Decisions 
Crop planted acres are significant in farmers' production expendi­
ture decisions. Further, price indexes, such as fertilizer price index, 
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feed price index, pesticide price index, labor wage index, and fuel 
and oil price index are significant in many regional production expendi­
ture equations. So, farmers' production expenditure decisions are based 
mainly on the price and crop planted acres variables. Lagged average 
net farm income is also significant in production expenditure equations. 
Farm household expenditure variation is mainly explained by farm size 
and lagged average net farm income. 
By analyzing the behavioral equations, one can see that the govern­
ment policy will have a significant effect on farmers' expenditure 
decisions. Any policy, which is directed to increase farm size, will 
have a positive effect on fixed expenditures (tractor, other machinery, 
and land and building improvements), production expenditures, and house­
hold expenditures. Further, various government policies are directed 
toward influencing interest rates, investment tax credit, the crop price 
index, and the livestock price index. Any change in these variables 
are reflected in various farm machinery expenditure decisions. 
Recently, government programs have been aimed at reducing crop 
supply through planted acreage control. Any change in the crop planted 
acres is reflected in the production expenditure equations. The response 
of the production expenditure to change in crop planted acres is not 
proportional, but a reduction in crop planted acres reduces the farm 
production expenditure significantly across the regions. Acreage 
adjustment programs affect the farm sector as well as other connecting 
industries that produce farm inputs. The source of funds equations 
are estimated through a time trend. This is done to complete the 
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model temporarily. Once the finance sector is merged with the national 
econometric model, the source of funds will be determined dynamically 
from the crop and livestock sectors of the model. 
Random Coefficient Technique 
Overall, the random coefficient technique has performed well in 
estimating the parameters of the variables. The set of equations in 
the individual expenditure category has a higher R-square and a compara­
tively low weighted error sum of square. Based on the estimated equa­
tions, a regional financial sector simulation model is formed by using 
proper accounting identities. Once the model is formed, validating 
the model is important. So, the model is simulated over the historical 
period. Percentage root mean square error and Theil's accuracy measures 
are used in evaluating the model. Based on the results in Table 5.1, 
the estimated model is found to be a valid one. So, one can use the 
model to evaluate alternative policy changes. 
Simulation 
The exogenous variables in the model are projected through a 
linear or quadratic time trend. Using the projected exogenous vari­
ables from 1981 through 1995, the financial model is solved annually 
up to year 1995. This base-run simulation reveals a normal expected 
course of events in the future. The results indicate a steady increase 
in the fixed and production expenditures. The percentage increase in 
the production expenditure is higher than the increase in the fixed 
expenditure. Further, one can foresee a significant increase in the 
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U.S. outstanding farm real estate and the nonreal estate debt. The Corn 
Belt and the Northern Plains are the two major regions expected to 
experience higher increases in farm debts. Farmers reliance on external 
source for financing the credit needs significantly influences the 
increasing farm debts. Further, the increasing reliance on the external 
source of credit and the huge volume of farm expenditure have boosted 
the total volume of the credit demand. Generally, real estate credit 
demand is lower than the nonreal estate credit demand. Most of the 
real estate credit demand is seller financed. Debt-asset and debt-equity 
ratios show a steady increase over the years and range around .2 percent. 
The study predicts a favorable picture for the U.S. agricultural finan­
cial sector. Government policies aimed at changing the course of exog­
enous variables will have different effects on the various financial 
variables. If the exogenous variables follow the historical growth 
pattern, all regional financial indicators show a steady change over 
the years. Even though there are slight increases in the farm debts, 
and debt-asset ratios across the regions, the problems are not severe 
enough to cause a scare in the agricultural sector. The real scare 
can happen in the agricultural sector, if some government policies are 
formed to change the pattern of exogenous variables. For a 25 percent 
increase in the price paid index over the normal (base-run) values of 
the prices paid index causes the reduction in production expenditure 
by less than 10 percent in all the regions. But the response in 
machinery and fixed expenditure is more severe than in the production 
expenditure for an increase in the prices paid indexes. The reduction 
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in machinery expenditure ranges 1 percent to 21 percent across the 
regions for a 25 percent increase in the prices paid indexes. The same 
results are again depicted in a prices received index simulation. 
Production expenditure behavior is not elastic to an increase in 
prices received indexes. But, the machinery expenditure behavior is 
more elastic to an increase in prices received indexes. Government 
input and output pricing policies are expected to have little effect 
on the short-term production expenditure behavior, but likely to have 
a significant impact on the fixed expenditure behavior. Farmers are 
expected to make a bigger adjustment in the long-term planning process 
than in a short-term planning process. 
Government policies recently have been aimed at adjusting the 
crop supply through acreage set aside or acreage reduction programs. 
These programs are temporary in nature. So, the effect of an acreage 
reduction is reflected more in the production expenditure behavior than 
in the fixed expenditure behavior. For a 10 percent reduction in crop 
planted acres, one can expect a 3 to 7 percent reduction in the produc­
tion expenditure across the regions. The Lake States are expected to 
have a 7 percent reduction in the production expenditure. If the 
reduction in the crop planted acres is permanent in nature, the reduc­
tion in the production expenditure is far higher than in the other 
case. In order to see the leverage capacity of the farm sector, a 
simulation situation is created by adjusting the various finance param­
eters. The results indicata a deteriorating situation in the farm 
sector. All the regions' debt-asset ratios are over .3 by 1995. 
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The Northeast and Western Plains regions have debt-asset ratios of 
over .4 percent. The Corn Belt region is the only region that has a 
higher leverage than the other regions. Significant increases in the 
nonreal estate and real estate debt are experienced. One can interpret 
from these simulation results that if the economic conditions force the 
farmer to borrow more credit, repay less credit, and the interest rates 
are high, the farm sector leverage capacity may go down drastically 
across the regions. 
Future Scope of This Study 
The conclusions derived from this simulation study could change, 
if the financial model was merged with the national econometric model. 
In that case, the income or source of funds for a regional agricultural 
sector is endogenous and changes across the simulation. So, one can 
expect some variation in the numbers produced in the simulation runs. 
Further, the use of random coefficient techniques can be elaborated 
by creating the random coefficients for the parameters instead of using 
the mean response coefficients. As it will involve huge costs to create 
the random parameters in a national level model, a regional model can 
be studied indepth in that direction. By merging the financial sector 
model with the national econometric model, the effect of various other 
policy alternatives can be analyzed in the financial sector. 
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APPENDIX A; PROJECTION OF EXOGENOUS VARIABLES 
The equations used to project all the regional and national 
exogenous variables are presented in this appendix. The mean square 
error or standard error of the equations are also presented. Linear 
and quadratic time trend functional forms are used in the projection. 
The projected time trend values are used in the base run simulation. 
Appalachian region: 
NFIAP = 2501.32 - 24.57 * T s 210.31 
PAAP = 14879.9 + 301 * T s = 940.5 
NLIAP = 1744585 + 28553 * T s = 225425 
NCHAP = 7026.46 + 125.66 * T s = 492.57 
NSHAP = 4252.64 - 69.22 * T s = 500.12 
SZRAP = 102.72 + 1.83 * T s = 2.48 
DPAP = .04 + .01 * T s .04 
NFIAAP = 33.47 + 1 * T s 3.09 
LFAP = 73540.7 - 915.0 * T s = 656.4 
Belt region; 
NFICB = 4869.22 + 1.66 * T s = 615.12 
NCHCB = 24644.3 +.9*T s = 749.2 
PACB = 69491.8 + 809.7 * T s = 2847.3 
SZRCB = 169.71 + 2.98 * T s = 3.34 
DPCB = -.02 + .01 * T s .06 
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Corn Belt region (continued): 
NFIACB = 34.78 +.16 * T 
NLICB = 6985617 - 84583 * T 
LFCB = 138676 - 535 * T 
Delta States region; 
PADL = 8474.78 + 511.48 * T 
NFIDL = 1344.06 +9.25 * T 
NLIDL = 737097 + 30558 * T 
NCHDL = 5649.19 + 30.81 * T 
SZRDL = 136.46 + 6.41 * T 
DPDL = .03 + .01 * T 
NFIADL = 26.89 + .38 * T 
s = 4.5 
s = 2394683 
s = 380 
LFDL = 49458.1 - 299.2 * T 
s = 715.34 
s = 144.14 
s = 124429 
s = 489.26 
s = 9.56 
s = .05 
s = 3.44 
s = 831.3 
Lake States region ; 
PALS = 30138 + 268 *T 
NFILS = 2139.88 + 23.32 * T 
NLILS = 3647775 + 25610 * T 
NCHLS = 11279.9 - 33.3 * T 
SZRLS = 166.20 + 2.73 * T 
DPLS = .02 + .01 * T 
NFIALS = 30.03 + .64 * T 
NSHLS = 5476.67 + 59.01 * T 
LFLS = 70503.3 - 545.3 * T 
s = 1474.5 
s = 287.58 
s = 235430 
s = 251.4 
s = 2.86 
s = .05 
s = 4.49 
s = 627.05 
s = 444.9 
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Northern Plains region; 
NFINP = 2318.70 + 12.84 * T 
PANP = 66589.5 + 351.8 * T 
NLINP = 2507246 + 56904 * T 
NCHNP = 18732 + 390 * T 
NSHNP = 5412 + 158.72 * T 
SZRNP = 570.1 + 12.79 * T 
DPNP = .03 + 0.01 * T 
NFIANP = 12.56 + .07 * T 
LFNP = 186840 - 166 * T 
s = 519.60 
s = 3384 
s = 229017 
s = 956.7 
s = 530.08 
s = 6.55 
s = .06 
s = 2.8 
s = 294 
Northeast region; 
PANO = 12881.3 - 40.1 * T 
NLINO = 2690220 - 9720 * T 
NSHNO = 1059.94 + 19.53 * T 
SZRNO = 140.30 + 1.84 * T 
DPNO = .03 + .01 * T 
NFIANO = 43.94 - .04 * T 
NFINO = 1847.52 - 29.97 * T 
LFNO = 41826.8 - 697.7 * T 
s = 390.7 
s = 146343 
s = 117.76 
s = 3.93 
s = .02 
s = 4.04 
s = 118.64 
s = 634.3 
Northwest region; 
PANW = 8877.64 + 130.78 * T 
NFINW = 760.59 + 21.24 * T 
NLINW = 791160 + 3688 * T 
s = 358.17 
s = 144.58 
s = 92201 
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Northwest region (continued) ; 
NCHNW = 4277.5 + 62.66 * T 
SZRNW = 376.15 + 9.20 * T 
DPNW = .02 + .01 * T 
NFIANW = 13.82 + .47 * T 
LFNW = 54701.2 - 220.5 * T 
s = 145.66 
s = 11.46 
s = .04 
s = 2.87 
s = 230.7 
Southeast region; 
PASE = 6891.03 + 222.42 * T 
NFISE = 1910.32 +4.22 * T 
NLISE = 1151317 + 30730 * T 
NCHSE = 5378.97 + 119.42 * T 
NSHSE = 3150.74 + 33.54 * T 
SZRSE = 176.48 + 3.76 * T 
DPSE = .04 + .01 * T 
NFIASE = 27.86 + .57 * T 
LFSE = 65424.8 - 809.6 * T 
s = 819.03 
s = 188.94 
s = 197160 
s = 498.23 
s = 339.39 
s = 8.71 
s = .04 
s = 3.64 
s = 950.5 
Southern Plains region; 
PASP = 31956.3 + 266.3 * T 
NFISP = 2142.28 - 38.28 * T 
NLISP = 1367365 + 52363 * T 
SZRSP = 520.95 + 7.05 * T 
DPSP = 0.05 + 0.004 * T 
NFIASP = 11.14 - 0.16 * T 
s = 1460.4 
s = 367.59 
s = 249410 
s = 26.99 
s = .06 
s = 2.00 
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Southern Plains region (continued) : 
NCHSP = 13328.8 + 630.7 * T 
LFSP = 189345 - 762 * T 
Southwest region; 
NFISW = 2038.87 + 39.84 * T 
NLISW = 1435366 + 27550 * T 
NSHSW = 444.64 + .001 * T 
NCHSW = 10589.6 + 128 * T 
PASW = 8717.34 + 68.93 * T 
SZRSW = 1058.88 + 24.3 * T 
DPSW = -.01 + .01 * T 
NFIASW = 12,53 + .37 * T 
s = 1494.8 
s = 794 
LFSW = 157819 - 835 * T 
s = 256.24 
s = 147909 
s = 56.42 
s = 464.6 
s = 373.95 
s = 66.77 
s = .05 
s = 1.81 
s = 895 
Western Plains region; 
PAWP = 15776.2 + 95.4 * T 
NFIWP = 706.83 - 1.18 * T 
NLIWP = 872953 + 21141 * T 
HSHWP = 392.28 + 13.76 * T 
NCHWP = 7106 + 195.6 * T 
SZRWP = 1796.41 + 27.53 * T 
DPWP = .09 + .002 * T 
NFIAWP +4.78 + .01 * T 
LFWP = 144545 - 464 * T 
s = 431.1 
s = 122.9 
s = 123135 
s = 64.1 
s = 485.54 
s = 33.68 
s = .08 
s = .87 
s = 511 
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National variables ; 
FLIR = 1.15 - .003 * T s = .06 
LPIR = 98.73 + .82 * T s = 8.89 
FPIR = 1.14 - .03 * T + .001 * s = .11 
FEPIR = 1.00 - .0 * T + .0004 * s = .09 
FOIR = 1.06 - .05 * T + .002 * s = .11 
LWMR = .78 + .06 * T + .002 * s = .04 
MSI = .86 - .003 * T + .004 * s = .06 
PPIR = 1.47 - .04 * T + .001 * s = .1 
LWIR = .58 + .03 * T - .001 * s = .06 
CPIR = .99 + .001 * T s = .11 
FOIRT = 81.43 + 1.1 * T s = 12.84 
CPIRT = 99.46 + .15 * T s = 10.51 
IM = 4324.28 - 105.35 * T 
+ 1.39 * T ^ s = 356.31 
CM = 359.96 + .65 * T + .17 * s = 40.18 
LWR = 62.7 + 1.98 * T s = 1.8 
GNP = 33.02 + 3.65 * T s = 5.43 
MPI = 12.92 + 4.52 * T s = 8.87 
Tables 3.1 to 3.11 explain the exogenous variables. "T" is a 
numerical series variable, starting from 1, "s" signifies the mean 
square error of an equation. 
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APPENDIX B: TABLES OF BASE-RUN SIMULATION 
VALUES OF SOME EXOGENOUS VARIABLES 
table b.i, projected prices paid and received indices 
(base run simulation) 
(1977=100) 
fepir fpir foir 
prices paid index-
ppir lwir msi im om 
prices 
cpirt 
re.index 
lpir 
YEARS 
1981 0.824 0.917 1 . 206 0.877 0. 954 1 .011 2963. 07 450. 01 100.22 116.69 
1982 0.892 0.912 1 . 276 0.836 0. 926 1 .010 2778. 29 493. 96 102.24 117.51 
1983 0.946 0.907 1. 352 0.775 0. 899 1 .018 2666. 95 478. 15 103.56 118.33 
1984 0.933 0.902 1. 433 0.721 0. 886 1 .030 2593. 85 461. 90 103.96 119.14 
1985 0.943 0.897 1 . 519 0.708 0. 884 1 .046 2541. 33 494. 68 103.79 119.96 
1986 0.926 0.892 1 . 611 0.704 0. 882 1 .062 2500. 52 488.13 103.51 120.78 
1987 0.902 0.887 1. 709 0.713 0. 874 1 .080 2466. 96 • 19. 23 103.39 121.59 
1988 0.902 0.882 1. 812 0.730 0, .859 1 .099 2438. 44 531. 03 103.48 122.41 
1989 0.905 0.877 1 . 920 0.737 0. 842 1 .119 2413. 82 531. 04 103.70 123.23 
1990 0.921 0.872 2. 034 0.735 0. ,821» 1 .139 2392. 54 549, 42 103.94 124.04 
1991 0.946 0.867 2, 153 0.722 0, .807 1 .160 2374. 32 555. 72 104.15 124.86 
1992 0.967 0.862 2, 278 0.700 0, .788 1 .182 2359. 02 562 .20 104.31 125.68 
1993 0.986 0.857 2, 409 0.676 0 .767 1 .205 2346. 57 579 .08 104.43 126.49 
1994 1.000 0.853 2, .545 0.656 0 .744 1 .229 2336. ,92 588 .11 104.56 127.31 
1995 1 .007 0.848 2 .686 0.642 0 .720 1 .253 2330, .08 603 .12 104.69 128.13 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
pawp 
18268 
18280 
18272 
18324 
18365 
18438 
18505 
18588 
18669 
18758 
18846 
18938 
19029 
19123 
19216 
tab le  b .2 .  pro jec ted  crop  p lanted  acres  
(base  run  s imula t ion)  
(1000 acres) 
paap pacb padl pals 
22270 88626 20495 36945 
22254 88797 20710 36849 
22368 89277 21039 36899 
22560 89916 21439 37036 
22796 90638 21882 37225 
23060 91402 22351 37446 
23339 92188 22837 37686 
23627 92986 23333 37937 
23920 93789 23835 38195 
24217 94595 24340 38457 
24515 95403 24848 38721 
24814 96212 25357 38987 
25115 97022 25867 39254 
25415 97831 26378 39521 
25716 98641 26889 39788 
panp panw pase pasp 
74330 11769 12876 38354 
74681 11893 12689 38341 
75033 12020 12656 38473 
75385 12149 12718 38674 
75737 12279 12841 38909 
76089 12409 13001 39160 
76440 12540 13184 39419 
76792 12670 13382 39682 
77144 12801 13589 39947 
77496 12932 13802 40212 
77848 13063 14018 40478 
78200 13193 14237 40744 
78551 13324 14457 41010 
78903 13455 14678 41277 
79255 13586 14900 41543 
pano 
12655 
12490 
12349 
12228 
12121 
12028 
11944 
11869 
11800 
11737 
11678 
11623 
11570 
11520 
11472 
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APPENDIX C: TABLES OF REGIONAL RESULTS 
OF THE BASE-RUN SIMULATION 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
tab le  c . i .  farm cap i ta l  f l ow projec t ions  
(base -run  s imula t ion)  
-- appalachian 
(amounts in millions) 
total 
farm 
1 ncome 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1 ncome 
ostand 
nr-est 
debt 
in current dollars---
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fl 
1 n 
debt 
asset 
ratio 
-rat 1 os— — — —— 
debt eqty 
eqty asset 
rat 10 rat 10 
9656 5438 877 1290 3543 5315 6531 1200 850 642 .21 .27 .79 
9861 5507 859 1266 3737 5517 6726 1197 851 639 .23 .29 .77 
10066 5587 875 1295 3850 5709 6893 1246 860 641 .24 .31 .76 
10271 5695 895 1335 3902 5911 7063 1314 896 663 .25 .33 .75 
10476 5806 890 1345 3964 6101 7262 1365 959 705 .25 .33 .75 
10681 5919 898 1361 4048 6290 7501 1425 1036 756 .25 .33 .75 
10886 6036 892 1359 4140 6464 7774 1475 1116 808 .25 .33 .75 
11091 6154 887 1360 4225 6630 8074 1530 1194 858 .25 .33 .75 
11296 6277 893 1376 4294 6806 8396 1602 1271 906 .25 .34 .75 
11501 6404 891 1385 4355 6985 8739 1672 1352 957 .26 .35 .74 
11706 6532 894 1398 4417 7170 9106 1748 1441 1011 .26 .35 .74 
11911 6664 896 1410 4480 7358 9499 1825 1539 1070 .26 .36 .74 
12116 6800 894 1415 4540 7543 9921 1898 1644 1133 .27 .36 .73 
12321 6939 895 1425 4596 7729 10370 1978 1755 1199 .27 .37 .73 
12526 7083 893 1433 4645 7914 10846 2057 1872 1267 .27 .38 .73 
1981 
1982 
1983 
1981 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
table c.2. farm capital flow projections corn belt 
(base-run simulation) 
(amounts in millions) 
in 1977 dollars—— in current dollars— — - — — — - — ^ —^ n^rat i os"" ———— 
total total total total net ostand ostand nr-est r-est r-est debt debt eqty 
farm prod mach fixed farm nr-est r-est credit credit credit asset eqty asset 
income exp exp exp income debt debt demand demand inst-fi ratio ratio ratio 
29179 18736 3630 4999 8694 16809 20333 4025 2696 1761 .18 .22 .82 
29852 19216 3553 4907 8955 17674 21072 4013 2876 1859 . 18 .22 .82 
30525 19566 3540 4926 9240 18413 21794 4115 2989 1911 .19 .23 .81 
31198 19865 3544 4992 9505 19104 22527 4278 3126 1976 .19 .23 .81 
31870 20097 3466 4976 9835 19701 23354 4394 3347 2090 .19 .23 .81 
32543 20373 3563 5115 10155 20368 24336 4660 3643 2248 .19 .23 .81 
33216 20712 3563 5144 10442 21006 25478 4850 3972 2421 .19 .23 .81 
33889 21065 3527 5135 10719 21593 26752 5017 4298 2586 .18 .23 .82 
34562 21429 3538 5180 10973 22191 28128 5244 4621 2743 .18 .23 .82 
35235 21785 3491 5172 11223 22750 29605 5428 4962 2905 .19 .23 .81 
35908 22127 3495 5218 11483 23330 31199 5672 5341 3083 .19 .23 .81 
36581 22479 3508 5270 11736 23936 32926 5932 5762 3277 .19 .23 .81 
37254 22847 3488 5287 11978 24524 34793 6161 6216 3482 .19 .23 .81 
37927 23235 3488 5323 12201 25117 36791 6418 6695 3691 .19 .23 .81 
38600 23646 3464 5335 12399 25685 38912 6653 7197 3903 .19 .23 .81 
vo 
o 
year! 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  c .3 .  farm cap i ta l  f l ow projec t ions  
(base -run  s imula t ion)  
-delta states 
(amounts in millions) 
total 
farm 
ncome 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
in 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
7056 4177 783 965 1847 3799 4978 903 704 567 .21 .27 .79 
7225 4277 773 957 1892 3999 5130 912 695 558 .22 .29 .78 
7394 4378 747 933 1932 4149 5244 914 691 552 .23 .30 .77 
7563 4487 738 927 1957 4275 5367 935 728 578 .23 .31 .77 
7732 4573 756 947 2000 4408 5541 982 805 636 .23 .30 .77 
7901 4668 787 981 2030 4560 5774 1045 895 703 .22 .29 .78 
8070 4774 810 1007 2050 4725 6042 1108 970 759 .22 .29 .78 
8239 4876 818 1018 2077 4888 6319 1160 1028 799 .22 .29 .78 
8408 4991 815 1018 2092 5041 6598 1204 1083 837 .23 .30 .77 
8577 5113 813 1019 2099 5187 6893 1252 1154 887 .23 .30 .77 
8747 5240 819 1028 2101 5337 7223 1311 1246 951 .23 .30 .77 
8916 5372 833 1044 2096 5498 7594 1379 1350 1025 .23 .30 .77 
9085 5503 848 1062 2092 5669 8000 1451 1456 1098 .23 .30 .77 
9254 5632 859 1076 2090 5844 8428 1522 1558 1168 .23 .30 .77 
9423 5763 665 1085 2087 6017 8873 1589 1661 1236 .24 .31 .76 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1991 
1995 
tab le  c .4 .  farm cap i ta l  f l ow projec t ions  
(base -run  s imula t ion)  
— lake states 
(amounts in millions) 
total 
farm 
income 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
! n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
12304 7074 1264 1884 4476 7396 8808 1612 1012 444 ,22 .28 .78 
12602 7138 1324 1960 4699 7704 8959 1693 1084 464 .22 .28 .78 
12901 7226 1393 2045 4897 8029 9143 1796 1151 479 .22 .28 .78 
13200 7327 1441 2108 5081 8361 9359 1896 1221 494 .22 .28 .78 
13498 7453 1441 2123 5241 8666 9619 1967 1308 514 .22 .28 .78 
13797 7594 1464 2161 5385 8976 9936 2067 1413 538 .22 .28 .78 
14096 7751 1464 2177 5512 9274 10314 2154 1533 565 .22 .28 .78 
14394 7921 1462 2191 5627 9564 10750 2246 1659 590 .22 .28 .78 
14693 8094 1475 2220 5739 9864 11237 2358 1788 613 .22 .28 .78 
14992 8273 1474 2236 5845 10160 11772 2461 1923 634 .22 .28 .78 
15290 8458 1481 2260 5944 10463 12357 2577 2071 655 .22 .28 .78 
15589 8649 1488 2283 6037 10771 12996 2696 2233 675 .22 .28 .78 
15887 8848 1487 2298 6123 11074 13693 2811 2409 695 .22 .29 .78 
16186 9051 1491 2319 6205 11379 14444 2935 2595 712 .22 .29 .78 
16485 9257 1491 2336 6284 11680 15247 3058 2790 725 .23 .29 .77 
year! 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
tab le  c .5 .  farm cap i ta l  f l ow projec t ions -
(base -run  s imula t ion)  
north east 
(amounts in millions) 
--in 1977 dollars—— — — — — — — — — — — i n current dollars-- — — — — — — - — —i n—ratios-- — — -
total total 
farm prod 
income exp 
total 
mach 
exp 
total 
fixed 
exp 
net ostand ostand nr-est r-est 
farm nr-est r-est credit credit 
income debt debt demand demand 
r-est debt 
credit asset 
inst-f i rat io rat i 0 
debt eqty 
eqty asset 
ratio 
10704 5117 713 1113 5054 3513 4644 870 1109 713 .16 .19 .84 
11189 5080 765 1173 5571 3781 5319 928 1087 691 . 19 .23 .81 
11675 5085 797 1211 6046 4034 5893 978 1073 674 .22 .27 .78 
12160 5127 815 1237 6484 4270 6442 1025 1123 697 .23 .30 .77 
12646 5193 826 1255 6898 4490 7030 1071 1237 759 .24 .32 .76 
13131 5273 833 1270 7298 4696 7653 1119 1356 822 .25 .34 .75 
13617 5361 839 1283 7690 4893 8289 1171 1461 873 .26 .35 .74 
14102 5450 846 1297 8081 5084 8920 1225 1550 915 .27 .38 .73 
14588 5544 852 1311 8467 5270 9553 1283 1650 960 .29 .40 .71 
15073 5642 859 1325 8850 5455 10202 1344 1767 1013 .29 .42 .71 
15559 5744 865 1338 9228 5637 10879 1406 1901 1074 .30 .44 .70 
16044 5850 870 1351 9602. 5817 11584 1471 2044 1136 .31 .46 .69 
16530 5960 876 1364 9972 5996 12314 1537 2191 1199 .32 .48 .68 
17016 6073 881 1377 10338 6174 13068 1605 2344 1261 .34 .51 .66 
17501 6191 886 1389 10701 6349 13846 1675 2506 1326 .35 .54 .65 
VO 
W 
year; 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  c . 6 .  farm capital flow projections 
(base-run simulation) 
northern plains 
(amounts in millions) 
total 
farm 
ncome 
---1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
-----1 n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
16292 11320 1609 1993 4508 9845 8847 2251 926 539 .22 .28 .78 
16752 11271 1720 2123 4994 10374 9282 2372 1161 666 .20 .24 .80 
17213 11146 1775 2184 5576 10847 9568 2454 1070 604 .22 .28 .78 
17673 11383 1818 2241 5778 11306 9884 2573 1144 636 .22 .28 .78 
18134 11674 1832 2262 5938 11738 10130 2679 1123 615 .23 .29 .77 
18595 12140 1846 2286 5918 12169 10318 2811 1108 596 .24 .31 .76 
19055 12699 1860 2311 5803 12612 10642 2959 1281 678 .22 .29 .78 
19516 13089 1872 2332 5861 13054 11003 3101 1372 713 .22 .29 .78 
19976 13399 1890 2363 5991 13501 11456 3255 1523 777 .22 ,28 .78 
20437 13612 1904 2386 6225 13940 11996 3401 1682 841 .21 .27 .79 
20898 13780 1920 2414 6500 14375 12518 3554 1747 856 .22 .28 .78 
21358 14014 1933 2438 6710 14807 13079 3714 1872 899 .22 .27 .78 
21819 14315 1946 2461 6854 15242 13652 3883 1977 928 .22 .28 .78 
22279 14674 1959 2486 6939 15685 14243 4063 2091 960 .22 .28 .78 
22740 15063 1971 2508 6995 16132 14909 4247 2271 1018 .21 .27 .79 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
t a b l e  c . 7 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
(base-run simulation) 
n o r t h  w e s t  
(AMOUNTS IN MILLIONS) 
total 
farm 
ncome 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1 ncome 
ostand 
nr-est 
debt 
in current dollars---
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
—— — — — in 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
5771 3634 452 640 1853 3054 5340 729 847 380 .20 .25 .80 
5922 3754 461 656 1880 3238 5691 756 943 413 .20 .25 .60 
6074 3842 469 669 1940 3405 6055 785 1008 430 .20 .25 .80 
6226 3926 475 680 2002 3559 6401 818 1047 435 .21 .27 .79 
6378 4012 481 690 2063 3706 6732 854 1088 439 .22 .28 .78 
6530 4123 486 700 2098 3849 7077 894 1157 u53 .22 .29 .78 
6682 4257 491 710 2110 3993 7473 940 1265 480 .22 .29 .78 
6833 4401 497 721 2114 4141 7941 990 1405 516 .22 .28 .78 
6985 4547 503 732 2114 4293 8479 1043 1555 551 .22 .28 .78 
7137 4687 508 743 2121 4449 9066 1098 1695 579 .22 .28 .78 
7289 4821 514 753 2133 4607 9678 1154 1822 599 .22 .29 .78 
7441 4956 520 764 2145 4769 10304 1213 1944 613 .23 .30 .77 
7593 5097 525 775 2151 4932 10952 1274 2080 627 .23 .30 .77 
7744 5247 531 785 2147 5098 11642 1337 2242 645 .24 .31 .76 
7896 5407 537 796 2134 5267 12391 1404 2433 665 .24 .31 .76 
1981 
1982 
1983 
198u 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  c . 8 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( b a s e - r u n  s i m u l a t i o n )  
-  —  s o u t h  e a s t  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
1ncome 
---in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
1n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
9500 5544 674 926 3499 3979 5934 925 711 530 .20 .25 .80 
9726 5627 687 939 3636 4182 6016 948 713 528 .21 .27 .79 
9951 5622 711 960 3863 4366 6073 983 715 525 .22 .29 .78 
10176 5623 730 979 4079 4538 6141 1022 747 545 .23 .29 .77 
10402 5629 731 985 4284 4692 6254 1056 811 587 .22 .29 .78 
10627 5665 743 1003 4456 4847 6421 1106 889 639 .22 .28 .78 
10852 5746 747 1013 4584 4998 6633 1154 966 689 .22 .28 .78 
11078 5836 751 1022 4704 5148 6877 1204 1038 734 .22 .29 .78 
11303 5926 761 1036 4825 5304 7146 1263 1109 778 .22 .29 .78 
11528 6006 766 1045 4957 5458 7441 1318 1187 825 .23 .29 .77 
11754 6070 775 1057 5105 5615 7769 1378 1276 879 .23 .30 .77 
11979 6127 783 1069 5258 5774 8131 1441 1373 938 .23 .30 .77 
12204 6186 788 1079 5409 5931 8528 1502 1478 1000 .24 .31 .76 
12430 6251 795 1090 5555 6090 8957 1567 1587 1064 .24 .31 .76 
12655 6325 800 1100 5691 6248 9416 1633 1702 1129 .24 .32 .76 
years 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  c . 9 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( b a s e - r u n  s i m u l a t i o n )  
s o u t h e r n  p l a i n s  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
1ncome 
— — — — 1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
1nst-f 1 
— — — — — 1n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
11973 8495 935 1171 3040 7044 7299 1336 900 624 .19 .23 .81 
12293 8471 949 1190 3387 7088 7457 1363 880 605 .19 .24 .81 
12613 8513 964 1210 3663 7138 7590 1404 889 606 .20 .25 .80 
12932 8735 976 1226 3755 7208 7719 1461 914 617 .20 .25 .80 
13252 8898 985 1239 3905 7295 7853 1519 950 635 .20 .25 .80 
13572 9131 995 1252 3985 7404 7999 1587 992 657 .20 .25 .80 
13892 9382 1004 1266 4047 7535 8159 1662 1039 681 .20 .25 .80 
14211 9574 1015 1280 4169 7686 8334 1740 1090 707 .20 .25 .80 
14531 9760 1026 1295 4295 7854 8526 1821 1144 734 .20 .25 .80 
14851 9916 1037 1310 4452 8035 8733 1905 1202 762 .20 .25 .80 
15171 10050 1048 1325 4631 8227 8957 1990 1262 791 .20 .25 .80 
15490 10197 1058 1339 4796 8428 9195 2079 1326 821 .20 .25 .80 
15810 10354 1069 1354 4952 8637 9447 2171 1392 852 .20 .25 .80 
16130 10528 1079 1368 5091 8853 9713 2267 1461 883 .20 .25 .80 
16450 10719 1090 1382 5212 9075 9992 2367 1533 914 .20 .25 .80 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  c .  1 0 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( b a s e - r u n  s i m u l a t i o n )  
—  s o u t h  w e s t  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
income 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— — — — — 1n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
14787 9824 833 1076 4535 7152 10024 1200 1683 704 .21 .27 .79 
15124 9774 854 1099 4930 7042 10584 1229 1700 692 .22 .28 .78 
15461 9820 882 1145 5241 6984 11056 1287 1707 674 .23 .30 .77 
15799 9836 889 1146 5576 6941 11486 1318 1750 670 .23 .30 .77 
16136 9983 909 1180 5766 6948 11941 1387 1854 687 .23 . 30 .77 
16473 10093 913 1178 5983 6970 12467 1431 2005 718 .23 • 30 .77 
16810 10317 932 1211 6083 7043 13075 1514 2178 752 .23 .29 .77 
17148 10434 934 1203 6292 7119 13753 1561 2355 782 .23 .29 .77 
17485 10667 956 1242 6390 7247 14484 1660 2528 806 .23 .29 .77 
17822 10772 957 1233 6620 7367 15255 1710 2702 825 .23 .30 .77 
18160 11009 981 1276 6717 7540 16068 1821 2885 840 .23 .30 .77 
18497 11118 981 1265 6942 7693 16927 1874 3086 855 .23 .30 .77 
18834 11389 1007 1314 7004 7903 17843 2001 3305 868 .23 .31 .77 
19171 11508 1006 1299 7216 8080 18818 2054 3543 878 .24 .31 .76 
19509 11813 1034 1354 7243 8319 19853 2197 3795 884 .24 .31 .76 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  c . 1 1 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( b a s e - r u n  s i m u l a t i o n )  
w e s t e r n  p l a i n s  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
ncome 
•---in 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
--in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
t n 
debt 
asset 
ratio 
-rat ics-- ——— 
debt eqty 
eqty asset 
rat 10 rat 10 
5177 3620 340 476 1356 3524 4255 839 462 179 .29 .42 .71 
5320 3607 366 504 1511 3730 4399 866 543 204 .28 .39 .72 
5462 3602 382 523 1654 3911 4558 894 582 211 .28 .39 .72 
5604 3705 391 535 1687 4085 4695 935 585 205 .29 .41 .71 
5746 3762 396 543 1767 4245 4796 972 574 194 .31 .44 .69 
5888 3861 400 549 1802 4402 4877 1018 573 186 .32 .47 .68 
6030 3981 403 555 1817 4561 4963 1069 597 186 .32 .47 .68 
6173 4064 406 562 1869 4717 5078 1118 646 192 .32 .46 .68 
6315 4148 409 568 1919 4873 5233 1170 708 200 .31 .45 .69 
6457 4215 413 575 1987 5026 5423 1222 773 208 .30 .44 .70 
6599 4266 416 581 2070 ' 5175 5635 1274 829 211 .30 .43 .70 
6741 4324 419 587 2146 5321 5856 1327 877 210 .30 .44 .70 
6883 4385 422 593 2220 5465 6081 1383 921 206 .31 .44 .69 
7026 4454 424 599 2285 5609 6309 1441 968 202 .31 .44 .69 
7168 4533 427 605 2340 5753 6547 1503 1022 197 .31 .45 .69 
200 
APPENDIX D : TABLES OF REGIONAL RESULTS 
OF THE PRICES PAID INDEX SIMULATION 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . i .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
—  a p p a l a c h i a n  
( a m o u n t s  i n  m i l l i o n s )  
TOTAL 
FARM 
1NCOME 
t N 
TOTAL 
PROD 
EXP 
1977 dollars 
TOTAL TOTAL 
MACH FIXED 
EXP EXP 
NET 
FARM 
1 NCOME 
OSTAND 
NR-EST 
DEBT 
IN CURRENT DOLLARS---
OSTAND NR-EST R-EST 
R-EST CREDIT CREDIT 
DEBT DEMAND DEMAND 
R-EST 
CREDIT 
INST-FI 
IN 
DEBT 
ASSET 
RATIO 
-RATIOS 
DEBT 
EQTY 
RATIO 
EQTY 
ASSET 
RATIO 
9656 5402 807 1221 3579 5261 6531 1146 850 642 .21 .27 .79 
9861 5454 786 1193 3790 5414 6726 1138 851 639 .23 .29 .77 
10066 5524 805 1225 3913 5567 6893 1188 860 641 .24 .31 .76 
10271 5628 827 1267 3969 5739 7063 1256 896 663 .24 .32 .76 
10476 5737 818 1274 4032 5901 7262 1302 959 705 .24 .32 .76 
10681 5851 827 1290 4116 6066 7501 1361 1036 756 .24 .32 .76 
10886 5969 819 1286 4207 6218 7774 1407 1116 808 .24 .32 .76 
11091 6089 812 1285 4290 6364 8074 1457 1194 858 .25 .33 .75 
11296 6214 816 1301 4356 6523 8396 1527 1271 906 .25 .33 .75 
11501 6344 814 1308 4415 6684 8739 1592 1352 957 .25 .34 .75 
11706 6474 816 1321 4475 6853 9106 1665 1441 1011 .26 .35 .74 
11911 6609 818 1331 4535 7027 9499 1738 1539 1070 .26 .35 .74 
12116 6748 814 1335 4593 7197 9921 1807 1644 1133 .26 .36 .74 
12321 6890 811 1344 4644 7370 10370 1882 1755 1199 .27 . 37 .73 
12526 7038 811 1350 4690 7541 10846 1956 1872 1267 .27 .37 .73 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . 2 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  c o r n  b e l t  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
(AMOUNTS IN MILLIONS) 
—IN 1977 DOLLARS — ——IN CURRENT DOLLARS IN—RATIOS 
TOTAL TOTAL TOTAL TOTAL NET OSTAND OSTAND NR-EST R-EST R-EST DEBT DEBT EQTY 
FARM PROD MACH FIXED FARM NR-EST R-EST CREDIT CREDIT CREDIT ASSET EQTY ASSET 
INCOME EXP EXP EXP INCOME DEBT DEBT DEMAND DEMAND INST-FI RATIO RATIO RATIO 
29179 18591 3140 4509 8840 16431 20333 3647 2696 1761 .18 .22 .82 
29852 18863 3037 4391 9309 16963 21072 3608 2876 1859 . 18 .22 .82 
30525 19039 3041 4428 9767 17436 21794 3713 2989 1911 .18 .22 .82 
31198 19209 3060 4509 10161 17916 22527 3877 3126 1976 .19 .23 .81 
31870 19335 2958 4468 10597 18315 23354 3959 3347 2090 .18 .23 .82 
32543 19532 3061 4613 10996 18817 24336 4215 3643 2248 . 18 .22 .82 
33216 19818 3045 4625 11336 19299 25478 4373 3972 2421 .18 .22 .82 
33889 20130 2992 4599 11653 19736 26752 4507 4298 2586 .18 .22 .82 
34562 20470 3003 4644 11932 20204 28128 4714 4621 2743 .18 .22 .82 
35235 20816 2940 4622 12192 20635 29605 4864 4962 2905 .18 .22 .82 
35908 21158 2939 4662 12452 21098 31199 5081 5341 3083 . 18 .22 .82 
36581 21524 2947 4709 12691 21596 32926 5314 5762 3277 . 18 .22 .82 
37254 21917 2913 4712 12907 22074 34793 5506 6216 3482 .18 .22 .82 
37927 22339 2905 47.40 13097 22562 36791 5731 6695 3691 . 18 .22 .82 
38600 22793 2869 4740 13252 23024 38912 5928 7197 3903 .18 .22 .82 
to 
O to 
years 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . 3 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
- d e l t a  s t a t e s  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
ncome 
— -in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current d0llars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
-----1 n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
7056 4112 781 963 1912 3796 4978 900 704 567 .21 .27 .79 
7225 4205 775 959 1963 3995 5130 910 695 558 .22 .29 .78 
7394 4304 750 937 2006 4145 5244 913 691 552 .23 .30 .77 
7563 «1420 742 931 2025 4274 5367 936 728 578 .23 .31 .77 
7732 4509 761 952 2064 4408 5541 984 805 636 .23 .30 .77 
7901 4611 792 986 2087 4562 5774 1048 895 703 .22 .29 .78 
8070 4724 816 1013 2099 4730 6042 1111 970 759 .22 .29 .78 
8239 4832 825 1024 2121 4896 6319 1164 1028 799 .22 .29 .78 
8408 4952 822 1025 2130 5052 6598 1209 1083 837 .23 .30 .77 
8577 5078 820 1026 2135 5202 6893 1258 1154 887 .23 .30 .77 
8747 5208 827 1035 2133 5354 7223 1317 1246 951 .23 .30 .77 
8916 5344 840 1052 2125 5518 7594 1386 1350 1025 .23 .30 .77 
9085 5479 855 1070 2116 5692 8000 1459 1456 1098 .23 .30 .77 
9254 5614 867 1084 2109 5870 8428 1530 1558 1168 .23 .30 .77 
9423 5751 873 1093 2099 6046 8873 1598 1661 1236 .24 .31 .76 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . 4 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
- -  l a k e  s t a t e s  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
ncome 
1 
total 
prod 
exp 
1977 dollars 
total total 
mach f 1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— — — — — in 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
12304 7181 926 1546 4368 7140 8808 1355 1012 444 .22 .28 .78 
12602 7202 996 1632 4634 7243 8959 1440 1084 464 .21 .27 .79 
12901 7263 1077 1729 4860 7407 9143 1547 1151 479 .22 .27 .78 
13200 7346 1133 1800 5062 7610 9359 1646 1221 494 .22 .27 .78 
13498 7463 1129 1811 5231 7804 9619 1706 1308 514 .22 .27 .78 
13797 7598 1154 1851 5380 8020 9936 1798 1413 538 .21 .27 .79 
14096 7754 1149 1862 5510 8233 10314 1872 1533 565 .21 .27 .79 
14394 7925 1142 1870 5623 8445 10750 1948 1659 590 .21 .27 .79 
14693 8101 1154 1899 5731 8677 11237 2048 1788 613 .21 .27 .79 
14992 8286 1148 1909 5831 8908 11772 2135 1923 634 .21 .27 .79 
15290 8479 1152 1931 5923 9151 12357 2237 2071 655 ,21 .27 .79 
15589 8680 1156 1951 6007 9403 12996 2341 2233 675 .21 .27 .79 
15887 8888 1150 1962 6083 9651 13693 2438 2409 695 .21 .27 .79 
16186 9101 1152 1979 6155 9904 14444 2545 2595 712 .22 .28 .78 
16485 9318 1147 1991 6222 10153 15247 2648 2790 725 .22 .28 .78 
year: 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  0 . 5 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
north east 
(amounts in millions) 
total total 
farm prod 
income exp 
1977 dollars-——————--—— in current dollars— 
total total net ostand ostand nr-est r-est 
mach fixed farm nr-est r-est credit credit 
exp exp income debt debt demand demand 
r-est 
credit asset 
inst-f i 
— — — — in-rati os—— — —— 
debt debt eqty 
eqty asset 
rat 10 rat io rat io 
10704 5094 591 991 5076 3419 4644 776 . 1109 713 .16 .19 .84 
11189 5028 652 1059 5623 3616 5319 840 1087 691 .19 .23 - .81 
11675 5010 688 1103 6120 3815 5893 892 1073 674 .21 .27 .79 
12160 5036 709 1130 6575 4007 6442 938 1123 697 .23 .30 .77 
12646 5087 720 1149 7004 4190 7030 982 1237 759 .24 .31 .76 
13131 5156 728 1164 7415 4365 7653 1027 1356 822 .25 .33 .75 
13617 5234 734 1178 7817 4535 8289 1075 1461 873 .26 .35 .74 
14102 5315 740 1191 8216 4702 8920 1126 1550 915 .27 .37 .73 
14588 5402 746 1205 8609 4868 9553 1180 1650 960 .28 .39 .72 
15073 5494 752 1218 8998 5033 10202 1236 1767 1013 .29 .41 .71 
15559 5590 757 1231 9381 5197 10879 1294 1901 1074 .30 .43 .70 
16044 5691 762 1243 9760 5361 11584 1353 2044 1136 .31 .45 .69 
16530 5797 767 1255 10135 5524 12314 1414 2191 1199 .32 .47 .68 
17016 5907 771 1267 10505 5686 13068 1477 2344 1261 .33 .50 .67 
17501 6021 775 1279 10871 5846 13846 1541 2506 1326 .35 .53 .65 
NJ O (-n 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . 6 .  f a r m  c a p i t a l  
( p r i c e s  p a i d  
f l o w  p r o j e c t i o n s -
i n d e x  s i m u l a t i o n )  
n o r t h e r n  p l a i n s  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
1ncome 
1n 
total 
prod 
exp 
1977 dollars—---
total total 
mach f1xed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
----- in 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
16292 11660 1404 1788 4167 9709 8847 2115 926 539 .22 .28 . .78 
16752 11460 1530 1933 4805 10128 9282 2237 1161 666 .19 .24 .81 
17213 11214 1593 2002 5508 10508 9568 2314 1070 604 .22 .27 .78 
17673 11419 1639 2062 5741 10891 9884 2430 1144 636 .21 .27 .79 
18134 11700 1654 2084 5913 11259 10130 2532 1123 615 .22 .29 .78 
18595 12192 1669 2109 5865 11637 10318 2661 1108 596 .23 .31 .77 
19055 12779 1682 2133 5723 12037 10642 2805 1281 678 .22 .28 .78 
19516 13167 1693 2153 5783 12439 11003 2941 1372 713 .22 .28 .78 
19976 13458 1711 2183 5933 12850 11456 3087 1523 777 .21 .27 .79 
20437 13637 1723 2205 6200 13253 11996 3223 1682 841 .21 .26 .79 
20898 13774 1738 2232 6505 13653 12518 3365 1747 856 .21 .27 .79 
21358 13996 1750 2255 6729 14052 13079 3516 1872 899 .21 .27 .79 
21819 14301 1761 2276 6868 14456 13652 3676 1977 928 .21 .27 .79 
22279 14676 1773 2299 6936 14871 14243 3848 2091 960 .21 .27 .79 
22740 15088 1783 2320 6970 15293 14909 4025 2271 1018 .21 .27 .79 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . 7 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
n o r t h  w e s t  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
1 ncome 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
— in current dollars--
ostand nr-est r-est 
R-EST CREDIT CREDIT 
debt demand demand 
r-est 
credit 
inst-fi 
-----1n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
5771 3568 444 633 1919 3045 5340 719 847 380 .20 .25 .80 
5922 3688 454 649 1946 3221 5691 746 943 413 .20 .25 .80 
6074 3776 462 663 2005 3381 6055 776 1008 430 .20 .25 .80 
6226 3864 469 674 2064 3531 6401 809 1047 435 .21 .27 .79 
6378 3953 474 684 2122 3674 6732 845 1088 439 .22 .28 .78 
6530 4068 480 694 2153 3815 7077 885 1157 453 .22 .29 .78 
6682 4207 485 704 2161 3957 7473 931 1265 480 .22 .28 .78 
6833 4354 491 715 2160 4104 7941 981 1405 516 .22 .28 .78 
6985 4505 497 726 2156 4255 8479 1034 1555 551 .22 .28 .78 
7137 4648 503 737 2159 4411 9066 1089 1695 579 .22 .28 .78 
7289 4786 508 748 2168 4569 9678 1146 1822 599 .22 .29 .78 
7441 4925 514 758 2175 4730 10304 1204 1944 613 .23 . 30 .77 
7593 5071 520 769 2177 4894 10952 1265 2080 627 .23 . 30 .77 
7744 5226 525 779 2168 5061 11642 1329 2242 645 .24 .31 .76 
7896 5391 531 790 2149 5231 12391 1396 2433 665 .24 .31 .76 
1981 
1982 
1983 
1981 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . 8 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
s o u t h  e a s t  
(amounts in millions) 
total 
farm 
1 ncome 
— -in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— — — — in 
debt 
asset 
ratio 
—rat 1 os— — 
debt eqty 
eqty asset 
rat 10 rat 10 
9500 5449 604 856 3595 3921 5934 867 711 530 .20 .25 .80 
9726 5507 616 868 3756 4076 6016 889 713 528 .21 .27 .79 
9951 5492 643 892 3993 4221 6073 924 715 525 .22 .28 .78 
10176 5492 663 913 4211 4362 6141 963 747 545 .22 .29 .78 
10402 5498 663 917 4416 4489 6254 994 811 587 .22 .28 .78 
10627 5536 675 936 4586 4621 6421 1042 889 639 .22 .28 .78 
10852 5619 678 944 4710 4752 6633 1086 966 689 .22 .28 .78 
11078 5712 680 951 4828 4883 6877 1133 1038 734 .22 .28 .78 
11303 5804 690 965 4947 5021 7146 1189 1109 778 .22 .28 .78 
11528 5888 694 972 5075 5160 7441 1240 1187 825 .22 .29 .78 
11754 5954 702 984 5220 5303 7769 1298 1276 879 .23 .29 .77 
11979 6016 709 996 5369 5449 8131 1356 1373 938 .23 .30 .77 
12204 6079 713 1003 5517 5593 8528 1413 1478 1000 .23 .30 .77 
12430 6148 719 1014 5658 5740 8957 1475 1587 1064 .24 .31 .76 
12655 6227 723 1023 5789 5886 9416 1536 1702 1129 .24 .31 .76 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
t a b l e  d . 9 .  f a r m  c a p i t a l  
( p r i c e s  p a i d  
f l o w  p r o j e c t i o n s -
i n d e x  s i m u l a t i o n )  
s o u t h e r n  p l a i n s  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
1ncome 
-— in 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
1n 
debt 
asset 
ratio 
— rat 1 os- —— —— 
debt eqty 
eqty asset 
rat 10 rat 10 
11973 7888 885 1121 3648 6975 7299 1267 900 624 .19 .23 .81 
12293 7765 903 1144 4093 6960 7457 1292 880 605 .19 .24 .81 
12613 7721 919 1165 4454 6959 7590 1329 889 606 .20 .25 .80 
12932 7904 932 1182 4586 6986 7719 1382 914 617 .20 .25 .80 
13252 8017 942 1196 4786 7034 7853 1437 950 635 .20 .25 .80 
13572 8222 951 1209 4895 7109 7999 1501 992 657 .20 .25 ,80 
13892 8454 961 1222 4975 7212 8159 1572 1039 681 .20 .25 .80 
14211 8618 971 1236 5125 7336 8334 1645 1090 707 .20 .24 .80 
14531 8779 982 1251 5276 7480 8526 1722 1144 734 .20 .24 .80 
14851 8908 992 1265 5460 7640 8733 1801 1202 762 .20 .24 .80 
15171 9014 1002 1280 5666 7811 8957 1881 1262 791 .20 .24 .80 
15490 9142 1013 1294 5851 7993 9195 1965 1326 821 .20 .24 .80 
15810 9285 1023 1308 6021 8185 9447 2053 1392 852 .20 .25 .80 
16130 9453 1033 1322 6165 8386 9713 2145 1461 883 .20 .25 .80 
16450 9647 1043 1336 6284 8595 9992 2241 1533 914 .20 .25 .80 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . 1 0 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
south west 
(AMOUNTS IN MILLIONS) 
total 
farm 
ncome 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
1m 
debt 
asset 
ratio 
-rat 1 os— — — - — 
debt eqty 
eqty asset 
rat 10 rat 10 
14787 9836 823 1066 4523 7145 10024 1193 1683 704 .21 .27 .79 
15124 9771 845 1090 4933 7029 10584 1221 1700 692 .22 .28 .78 
15461 9813 873 1137 5248 6966 11056 1280 1707 674 .23 .30 .77 
15799 9835 880 1138 5576 6919 11486 1311 1750 670 .23 .30 .77 
16136 9990 900 1172 5759 6924 11941 1380 1854 687 .23 .30 .77 
16473 10112 905 1170 5964 6945 12467 1424 2005 718 .23 .30 .77 
16810 10348 924 1203 6052 7017 13075 1508 2178 752 .23 .29 .77 
17148 10474 926 1195 6252 7092 13753 1556 2355 782 .23 .29 .77 
17485 10717 948 1234 6340 7221 14484 1654 2528 806 .23 .29 .77 
17822 10831 949 1225 6560 7341 15255 1705 2702 825 .23 .30 .77 
18160 11077 973 1268 6650 7514 16068 1816 2885 840 .23 .30 .77 
18497 11196 973 1257 6865 7669 16927 1870 3086 855 .23 .30 .77 
18834 11477 999 1307 6917 7879 17843 1997 3305 868 .23 .31 .77 
19171 11607 998 1291 7118 8058 18818 2050 3543 878 .24 .31 .76 
19509 11924 1026 1346 7133 8299 19853 2193 3795 884 .24 .31 .76 
years 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  d . 1 1 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  p a i d  i n d e x  s i m u l a t i o n )  
w e s t e r n  p l a i n s  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
ncome 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— — — — — in 
debt 
asset 
ratio 
-ratios 
debt 
eqtv 
ratio 
eqtv 
asset 
ratio 
5177 3280 273 408 1696 3429 4255 745 462 179 .29 .41 .71 
5320 3228 303 442 1889 3557 4399 770 543 204 .27 . 38 .73 
5462 3193 322 463 2062 3672 4558 794 582 211 .27 . 38 .73 
5604 3295 332 476 2097 3791 4695 835 585 205 .28 .40 .72 
5746 3341 338 484 2187 3906 4796 868 574 194 .30 .42 .70 
5888 3443 341 491 2221 4026 4877 911 573 186 .31 .45 .69 
6030 3568 345 497 2230 4153 4963 960 597 186 .31 .45 .69 
6173 3649 348 503 2284 4283 5078 1006 646 192 .31 .44 .69 
6315 3732 351 509 2336 4416 5233 1054 708 200 .30 .43 .70 
6457 3793 353 515 2409 4548 5423 1101 773 208 .29 .42 .71 
6599 3835 356 521 2501 4677 5635 1147 829 211 .29 .41 .71 
6741 3886 358 527 2585 4804 5856 1195 877 210 .29 .42 .71 
6883 3940 361 533 2665 4931 6081 1245 921 206 .30 .42 .70 
7026 4004 363 538 2735 5058 6309 1299 968 202 .30 .42 .70 
7168 4082 365 544 2791 5188 6547 1355 1022 197 .30 .42 .70 
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APPENDIX E : TABLES OF REGIONAL RESULTS 
OF THE PRICES RECEIVED INDEX SIMULATION 
1981 
1982 
1983 
198u 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  e . i .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  r e c e i v e d  i n d e x  s i m u l a t i o n )  
- -  a p p a l a c h i a n  
( a m o u n t s  i n  m i l l i o n s )  
- — --in 1977 dollars*"- — — — — - — — '"^ — — - — — — — i n current dollars—— —- —— i n—rat i os—— — — — 
total 
farm 
income 
total 
prod 
exp 
total 
mach 
exp 
total 
fixed 
exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
ostand 
r-est 
debt 
nr-est 
credit 
demand 
r-est 
credit 
demand 
r-est 
credit 
inst-fi 
debt 
asset 
ratio 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
9656 5485 918 1413 3496 5407 6531 1292 850 642 .22 .27 ,78 
9861 5579 901 1391 3665 5688 6726 1293 851 639 .23 .30 .77 
10066 5675 919 1422 3763 5947 6893 1346 860 641 .24 .32 .76 
10271 5788 939 1462 3809 6207 7063 1418 896 663 .25 . 33 .75 
10476 5903 933 1472 3866 6445 7262 1472 959 705 .25 .34 .75 
10681 6017 941 1468 3950 6674 7501 1535 1036 756 .25 .34 .75 
10886 6132 935 1486 4044 6882 7774 1588 1116 808 .25 .34 .75 
11091 6248 930 1487 4131 7078 8074 1647 1194 858 .26 .34 .74 
11296 6368 936 1503 4202 7280 8396 1724 1271 906 .26 .35 .74 
11501 6493 934 1512 4266 7431 8739 1798 1352 957 .26 . 36 .74 
11706 6618 937 1526 4331 7666 9106 1879 1441 1011 .27 .36 .73 
11911 6746 940 1537 4398 7892 9499 1961 1539 1070 .27 .37 .73 
12116 6877 937 1543 4463 8093 9921 2038 1644 1133 .27 .38 .73 
12321 7012 938 1553 4523 8293 10370 2123 1755 1199 .28 .38 .72 
12526 7150 937 1561 4578 8491 10846 2207 1872 1267 .28 .39 .72 
1981 
1982 
1983 
198u 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  e . 2 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s —  
( p r i c e s  r e c e i v e d  i n d e x  s i m u l a t i o n )  
-  c o r n  b e l t  
(amounts in millions) 
total 
farm 
ncome 
-in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
1n current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
-----1n 
debt 
asset 
ratio 
-rat 1os-----
debt eqty 
eqty asset 
rat 10 rat 10 
29179 18927 4817 6437 8503 17902 20333 5118 2696 1761 .18 .23 .82 
29852 19747 4751 6361 8424 19686 21072 5137 2876 1859 . 19 .23 .81 
30525 20372 4747 6392 8434 21201 21794 5275 2989 1911 .20 .24 ,80 
31198 20878 4758 6467 8492 22549 22527 5479 3126 1976 .20 .25 .80 
31870 21285 4688 6457 8646 23707 23354 5639 3347 2090 .20 .25 .80 
32543 21691 4792 6603 8837 24856 24336 5954 3643 2248 .20 .25 .80 
33216 22125 4799 6639 9028 25913 25478 6196 3972 2421 .20 .25 .80 
33889 22551 4771 6638 9233 26868 26752 6420 4298 2586 .20 .25 .80 
34562 22962 4790 6691 9440 27795 28128 6707 4621 2743 .20 .25 .80 
35235 23346 4750 6692 9662 28650 29605 6954 4962 2905 .20 .25 .80 
35908 23698 4762 6745 9912 29500 31199 7262 5341 3083 .20 .25 .80 
36581 24042 4783 6806 10173 30355 32926 7589 5762 3277 .20 .25 .80 
37254 24386 4770 6830 10439 31173 34793 7886 6216 3482 .20 .25 .80 
37927 24736 4778 6874 10700 31981 36791 8212 6695 3691 .20 .25 .80 
38600 25097 4761 6894 10948 32750 38912 8517 7197 3903 .20 .25 .80 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  e . 3 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  d e l t a  s t a t e s  
(prices received index simulation) 
(amounts in millions) 
total 
farm 
1ncome 
-in 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
----- 1 n 
debt 
asset 
ratio 
— rat 1 os— — — — — 
debt eqty 
eqty asset 
rat 10 rat 10 
7056 4263 819 1029 1761 3850 4978 955 704 567 .21 .27 .79 
7225 4376 810 1022 1793 4094 5130 965 695 558 .22 .29 .78 
7394 4485 784 1000 1824 4281 5244 969 691 552 .24 .31 .76 
7563 4589 775 993 1855 4439 5367 992 728 578 .24 .31 .76 
7732 4674 793 1014 1899 4597 5541 1041 805 636 .23 .30 .77 
7901 4762 824 1047 1935 4771 5774 1105 895 703 .23 .29 .77 
8070 4859 848 1073 1965 4954 6042 1169 970 759 .23 .29 .77 
8239 4956 856 1084 1996 5132 6319 1223 1028 799 .23 . 30 .77 
8408 5067 853 1084 2016 5298 6598 1270 1083 837 .23 .30 .77 
8577 5185 851 1085 2027 5456 6693 1321 1154 887 .23 .31 .77 
8747 5310 857 1094 2031 5616 7223 1381 1246 951 .23 .31 .77 
8916 5438 871 1111 2030 5786 7594 1452 1350 1025 .23 .31 .77 
9085 5564 885 1129 2031 5966 8000 1527 1456 1098 .23 .31 .77 
9254 5688 896 1143 2034 6148 8428 1600 1558 1168 .24 .31 .76 
9423 5811 903 1152 2039 6328 8873 1669 1661 . 1236 .24 . 32 .76 
year; 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
table e.4. farm capital flow projections 
{prices received index simulation) 
— lake states 
(amounts in millions) 
total 
farm 
1ncome 
— — in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— 1 n 
debt 
asset 
ratio 
— rat 1 os—— — —— 
debt eqty 
eqty asset 
rat 10 rat 10 
12304 7044 1334 2068 4505 7531 8808 1747 1012 444 .22 .28 .78 
12602 7147 1395 2148 4690 7955 8959 1834 1064 464 .22 .28 .78 
12901 7257 1464 2235 4866 8378 9143 1943 1151 479 .22 .29 .78 
13200 7372 1513 2299 5036 8793 9359 2048 1221 494 .23 .29 .77 
13498 7502 1513 2313 5191 9169 9619 2123 1308 514 .23 .29 .77 
13797 7644 1536 2351 5335 9537 9936 2227 1413 538 .23 .29 .77 
14096 7798 1536 2367 5465 9885 10314 2320 1533 565 .23 .29 .77 
14394 7960 1533 2381 5588 10218 10750 2417 1659 590 .22 .29 .78 
14693 8123 1547 2411 5710 10556 11237 2536 1788 613 .23 .29 .77 
14992 8289 1546 2427 5828 10885 11772 2645 1923 634 .23 .29 .77 
15290 8459 1553 2451 5943 11216 12357 2768 2071 655 .23 .29 .77 
15589 8635 1560 2475 6051 11550 12996 2894 2233 675 .23 .29 .77 
15887 8817 1559 2490 6154 11876 13693 3015 2409 695 .23 .30 .77 
16186 9001 1564 2511 6254 12202 14444 3146 2595 712 .23 .30 .77 
16485 9189 1564 2528 6352 12521 15247 3275 2790 725 .23 .30 .77 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  e . 5 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  r e c e i v e d  i n d e x  s i m u l a t i o n )  
n o r t h  
(amounts 
e a s t  
i n  m i l l i o n s )  
total 
farm 
ncome 
— — in 
total 
prod 
exp 
1977 dollars 
total total 
hach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
-----1 n 
debt 
asset 
ratio 
—rat 1 os—— — —— 
debt eqty 
eqty asset 
rat 10 rat 10 
10704 5146 938 1338 5024 3685 4644 1043 1109 713 .16 .19 .84 
11189 5154 994 1402 5497 4099 5319 1106 1087 691 .19 .24 .81 
11675 5194 1029 1444 5937 4476 5893 1163 1073 674 .22 .28 .78 
12160 5263 1048 1470 6348 4817 6442 1215 1123 697 .24 . 32 .76 
12646 5352 1058 1488 6739 5123 7030 1267 1237 759 .25 .33 .75 
13131 5451 1065 1502 7120 5403 7653 1321 1356 822 .26 .35 .74 
13617 5554 1071 1515 7498 5662 8289 1379 1461 873 .27 .37 .73 
14102 5656 1078 1529 7875 5907 8920 1442 1550 915 .28 .39 .72 
14588 5762 1085 1544 8250 6141 9553 1509 1650 960 .29 .42 .71 
15073 5870 1092 1558 8622 6368 10202 1578 1767 1013 .30 .44 .70 
15559 5981 1098 1572 8991 6589 10879 1650 1901 1074 .31 .45 .69 
16044 6094 1104 1585 9357 6805 11584 1724 2044 1136 .32 .47 .68 
16530 6211 1110 1598 9721 7016 12314 1800 2191 1199 .33 .50 .67 
17016 6330 1115 1611 10082 7223 13068 1878 2344 1261 .34 .52 . 66 
17501 6453 1121 1624 10439 7426 13846 1957 2506 1326 .36 .55 .64 
years 
1981 
1982 
1983 
198u 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
199u 
1995 
t a b l e  e . 6 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
(prices received index simulation) 
n o r t h e r n  p l a i n s  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
1ncome 
—— 1 n 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
— in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
-----1n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
16292 10870 2262 2729 4958 10377 8847 2783 926 539 .22 .28 .78 
16752 11059 2387 2874 5206 11372 9282 2938 1161 666 .20 .25 .80 
17213 11124 2450 2945 5598 12251 9568 3052 1070 604 .23 .29 .77 
17673 11430 2495 3005 5731 13057 9884 3193 1144 636 .23 .30 .77 
18131» 11757 2508 3024 5855 13781 10130 3319 1123 615 .24 .32 .76 
18595 12206 2520 3046 5851 14457 10318 3469 1108 596 .25 .34 .75 
19055 12744 2533 3070 5758 15106 10642 3638 1281 678 .24 .31 .76 
19516 13151 2546 3092 5799 15727 11003 3807 1372 713 .24 .31 .76 
19976 13499 2566 3125 5891 16335 11456 3991 1523 777 .23 .30 .77 
20437 13765 2581 3150 6072 16921 11996 4170 1682 841 .23 .30 .77 
20898 13983 2598 3179 6297 17491 12518 4357 1747 856 .23 .30 .77 
21358 14242 2613 3204 6482 18048 13079 4549 1872 899 .23 .30 .77 
21819 14544 2626 3228 6625 18594 13652 4749 1977 928 .23 .30 .77 
22279 14886 2640 3254 6727 19137 14243 4959 2091 960 .23 . 30 .77 
22740 15251 2653 3277 6807 19675 14909 5174 .2271 1018 .23 .30 .77 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
t a b l e  e . 7 .  f a r m  c a p i t a l  f l o w  p r o j e c t  i o n s - -
( p r i c e s  r e c e i v e d  i n d e x  s i m u l a t i o n )  
n o r t h  w e s t  
( a m o u n t s  i n  m i l l i o n s )  
total 
farm 
ncome 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fl 
----- 1n 
debt 
asset 
ratio 
—rat 1 os————— 
debt eqty 
eqty asset 
rat 10 rat 10 
5771 3721 526 759 1766 3149 5340 823 847 380 .20 . .25 .80 
5922 3850 536 776 1784 3412 5691 853 943 413 .20 .25 .80 
6074 3944 545 791 1837 3647 6055 887 1008 430 .21 .26 .79 
6226 4029 552 803 1899 3859 6401 922 1047 435 .22 .28 .78 
6378 4116 557 813 1959 4053 6732 961 1088 439 .22 .29 .78 
6530 4226 562 822 1996 4237 7077 1005 1157 453 .23 .30 .77 
6682 4357 567 832 2011 4415 7473 1054 1265 480 .23 .30 .77 
6833 4498 573 843 2017 4592 7941 1108 1405 516 .23 .29 .77 
6985 4641 579 854 2020 4769 8479 1165 1555 551 .23 .29 .77 
7137 4778 585 865 2030 4947 9066 1224 1695 579 .23 .29 .77 
7289 4909 591 876 2045 5126 9678 1286 1822 599 .23 .30 .77 
7441 5040 597 887 2060 5304 10304 1349 1944 613 .24 .31 .76 
7593 5177 602 898 2071 5484 10952 1414 2080 627 .24 .32 .76 
7744 5321 608 909 2072 5664 11642 1482 2242 645 .24 .32 .76 
7896 5475 614 919 2065 5845 12391 1553 2433 665 .24 .32 .76 
1981 
1982 
1983 
1984 
1985 
1985 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  e . 8 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  r e c e i v e d  i n d e x  s i m u l a t i o n )  
s o u t h  
(amounts 
e a s t  
i n  m i l l i o n s )  
total 
farm 
ncome 
1 n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
debt 
asset 
ratio 
n-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
9500 5671 804 1056 3373 4083 5934 1029 711 530 .20 .25 .80 
9726 5790 819 1071 3473 4375 6016 1057 713 528 .22 .27 .78 
9951 5800 845 1094 3686 4635 6073 1096 715 525 .23 .29 .77 
10176 5804 864 1114 3898 4870 6141 1139 747 545 .23 .30 .77 
10402 5812 865 1119 4101 5078 6254 1176 811 587 .23 .30 .77 
10627 5847 877 1137 4274 5278 6421 1229 889 639 .23 .29 .77 
10852 5926 881 1147 4404 5467 6633 1281 966 689 .23 .29 .77 
11078 6014 885 1155 4526 5650 6877 1336 1038 734 .23 .30 .77 
11303 6101 895 1170 4651 5834 7146 1399 1109 778 .23 .30 .77 
11528 6178 901 1179 4785 6013 7441 1460 1187 825 .23 .31 .77 
11754 6238 909 1191 4937 6193 7769 1525 1276 879 .24 .31 .76 
11979 6291 918 1204 5094 6372 8131 1593 1373 938 .24 . 31 .76 
12204 6344 923 1213 5251 6548 8528 1660 1478 1000 .24 .32 .76 
12430 6403 930 1225 5403 6723 8957 1731 1587 1064 .24 .32 .76 
12655 6470 936 1235 5546 6896 9416 1802 1702 1129 .25 .33 .75 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  e . 9 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  r e c e i v e d  i n d e x  s i m u l a t i o n )  
southern 
(AMOUNTS 
p l a i n s  
i n  m i l l i o n s )  
TOTAL 
FARM 
NCOME 
— IN 
TOTAL 
PROD 
EXP 
1977 DOLLARS 
TOTAL TOTAL 
MACH FIXED 
EXP EXP 
NET 
FARM 
1NCOME 
OSTAND 
NR-EST 
DEBT 
IN CURRENT DOLLARS--' 
OSTAND NR-EST R-EST 
R-EST CREDIT CREDIT 
DEBT DEMAND DEMAND 
R-EST 
CREDIT 
INST-Ft 
DEBT 
ASSET 
RATIO 
IN-RATIOS 
DEBT 
EQTY 
RATIO 
EQTY 
ASSET 
RATIO 
11973 9297 1142 1403 2239 7261 7299 1553 900 624 .19 .23 .81 
12293 9417 1161 1427 2440 7495 7457 1594 880 605 .20 .25 .80 
12613 9582 1178 1449 2593 7711 7590 1648 889 606 .20 .26 .80 
12932 9865 1191 1466 2625 7922 7719 1714 914 617 .21 .26 .79 
13252 10102 1200 1479 2702 8131 7853 1783 950 635 .21 .26 .79 
13572 10379 1209 1492 2738 8343 7999 1861 992 657 .21 .27 .79 
13892 10660 1218 1505 2770 8564 8159 1946 1039 681 .21 .27 .79 
14211 10893 1229 1520 2849 8793 8334 2035 1090 707 .21 .27 .79 
14531 11115 1241 1535 2940 9030 8526 2129 1144 734 .21 .27 .79 
14851 11310 1252 1551 3058 9275 8733 2226 1202 762 .21 .27 .79 
15171 11484 1263 1566 3197 9524 8957 2325 1262 791 .21 .27 .79 
15490 11660 1274 1581 3333 9777 9195 2427 1326 821 .21 .27 .79 
15810 11837 1285 1596 3469 10032 9447 2532 1392 852 .21 .27 .79 
16130 12020 1296 1610 3598 10291 9713 2641 1461 883 .21 .27 .79 
16450 12210 1306 1625 3721 10550 9992 2753 1533 914 .21 .27 .79 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
t a b l e  e . 1 0 .  f a r m  c a p i t a l  f l o w  p r o j e c t i o n s  
( p r i c e s  r e c e i v e d  i n d e x  s i m u l a t i o n )  
s o u t h  w e s t  
(amounts in millions) 
in 1977 dollars----
total total total total 
farm prod mach fixed 
income exp exp exp 
——— ——— — ———— — —in current dollars-- — — — — — — — — — —in—rat i os—— — —— 
net ostand ostand nr-est r-est r-est debt debt eqty 
farm nr-est r-est credit credit credit asset eqty asset 
income debt debt demand demand inst-fi ratio ratio ratio 
14787 9809 942 1227 4551 7266 10024 1314 1683 704 .21 .27 .79 
15124 9789 966 1254 4915 7253 10584 1347 1700 692 .22 .28 .78 
15461 9850 995 1302 5211 7278 11056 1411 1707 674 .23 .30 .77 
15799 9863 1002 1304 5549 7305 11486 1445 1750 670 .24 .31 .76 
16136 10006 1022 1337 5743 7371 11941 1517 1854 687 .24 .31 .76 
16473 10106 1026 1335 5970 7441 12467 1565 2005 718 .23 .30 .77 
16810 10318 1044 1367 6082 7555 13075 1652 2178 752 .23 .30 .77 
17148 10426 1047 1360 6300 7666 13753 1704 2355 782 .23 .30 .77 
17485 10649 1069 1399 6408 7825 14484 1808 2528 806 .23 .30 .77 
17822 10745 1071 1390 6646 7972 15255 1864 2702 825 .23 .30 .77 
18160 10974 1094 1434 6753 8168 16068 1980 2885 840 .23 .31 .77 
18497 11072 1095 1423 6988 8343 16927 2039 3086 855 .24 .31 .76 
18834 11331 1121 1473 7062 8571 17843 2171 3305 868 .24 .31 .76 
19171 11438 1120 1457 7287 8766 18818 2230 3543 878 .24 .32 .76 
19509 11728 1148 1513 7328 9021 19853 2379 3795 884 .24 .32 .76 
N3 N> N3 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  e .11 .  farm cap i ta l  f l ow projec t ions— 
(pr ices  rece ived  index  s imula t ion)  
western plains 
(amounts in millions) 
otal 
farm 
icome 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-pi 
——— 1 n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
5177 4069 451 620 907 3689 4255 1005 462 179 .30 .43 .70 
5320 4111 479 651 1007 4041 4399 1043 543 204 .29 .40 .71 
5462 4149 496 672 1107 4349 4558 1080 582 211 .29 .41 .71 
5604 4258 505 684 1134 4629 4695 1127 585 205 .30 .44 .70 
5746 4331 510 692 1197 4880 4796 1171 574 194 .32 .48 .68 
5888 4432 514 698 1232 5113 4877 1222 573 186 .34 .50 . 66 
6030 4546 517 704 1252 5334 4963 1278 597 186 .34 .51 . 66 
6173 4633 520 711 1300 5544 5078 1335 646 192 .33 .50 .67 
6315 4722 524 718 1346 5746 5233 1395 708 200 .33 .49 .67 
6457 4797 527 724 1404 5941 5423 1456 773 208 .32 .48 .68 
6599 4862 531 731 1474 6128 5635 1517 829 211 .32 .47 .68 
6741 4931 534 737 1539 6309 5856 1580 877 210 .32 .48 .68 
6883 5001 537 744 1603 6485 6081 1645 921 206 .33 .48 .67 
7026 5076 540 750 1662 6658 6309 1713 968 202 .33 .49 ,67 
7168 5158 543 756 1715 6828 6547 1783 1022 197 .33 .49 .67 
224 
APPENDIX F: TABLES OF REGIONAL RESULTS 
OF THE CROP PLANTED ACRES SIMULATION 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  f . i .  farm cap i ta l  f l ow projec t ions  
( crop  p lanted  acres  s imula t ion)  
— appalachian 
(amounts in millions) 
total 
farm 
1ncome 
in 
total 
prod 
exp 
1977 dollars----
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
----- in 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
9656 5318 877 1290 3663 5311 6531 1196 850 642 .21 .27 .79 
9861 5336 859 1266 3908 5506 6726 1190 851 639 .23 .29 .77 
10066 5385 875 1295 4052 5693 6893 1238 860 641 .24 .31 .76 
10271 5474 895 1335 4123 5889 7063 1306 896 663 .24 .32 .76 
10476 5574 890 1345 4196 6075 7262 1356 959 705 .25 .33 .75 
10681 5681 898 1361 4287 6259 7501 1416 1036 756 .25 .33 .75 
10886 5793 892 1359 4383 6430 7774 1465 1116 808 .25 .33 .75 
11091 5909 887 1360 4470 6593 8074 1520 1194 858 .25 .33 .75 
11296 6031 893 1376 4540 6767 8396 1592 1271 906 .25 .34 .75 
11501 6157 891 1385 4602 6943 8739 1661 1352 957 .26 .34 .74 
11706 6285 894 1398 4665 7126 9106 1737 1441 1011 .26 .35 .74 
11911 6416 896 1410 4728 7313 9499 1814 1539 1070 .26 .36 .74 
12116 6551 894 1415 4789 7496 9921 1886 1644 1133 .27 .36 .73 
12321 6690 895 1425 4845 7682 10370 1966 1755 1199 .27 .37 .73 
12526 6834 893 1433 4895 7866 10846 2045 1872 1267 .27 .38 .73 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  f . 2 .  farm cap i ta l  f l ow projec t ions— 
(crop  p lanted  acres  s imula t ion)  
- corn belt 
(amounts in millions) 
total 
farm 
1ncome 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars--' 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— in 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
29179 18460 3630 4999 8971 16805 20333 4021 2696 1761 .18 .22 ,82 
29852 18792 3553 4907 9379 17666 21072 4008 2876 1859 . 18 .22 .82 
30525 19012 3540 4926 9795 18399 21794 4108 2989 1911 . 19 .23 .81 
31198 19195 3544 4992 10175 19084 22527 4270 3126 1976 .19 .23 .81 
31870 19329 3466 4976 10602 19676 23354 4384 3347 2090 .19 .23 .81 
32543 19522 3563 5115 11005 20336 24336 4649 3643 2248 . 19 .23 .81 
33216 19794 3563 5144 11360 20968 25478 4837 3972 2421 .18 .23 .82 
33889 20093 3527 5135 11691 21549 26752 5003 4298 2586 . 18 .23 .62 
34562 20416 3538 5180 11986 22143 28128 5229 4621 2743 .18 .23 .82 
35235 20741 3491 5172 12267 22696 29605 5412 4962 2905 . 19 .23 .81 
35908 21062 3495 5218 12548 23273 31199 5656 5341 3083 .19 .23 .81 
36581 21402 3508 5270 12814 23875 32926 5915 5762 3277 .19 .23 .81 
37254 21764 3488 5287 13061 24460 34793 6144 6216 3482 .19 .23 .81 
37927 22151 3488 5323 13284 25051 36791 6400 6695 3691 .19 .23 .81 
38600 22567 3464 5335 13478 25617 38912 6635 7197 3903 .19 .23 .81 
1981 
1982 
1983 
1981» 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  f .  3 .  farm cap i ta l  f l ow projec t ions  
( crop  p lanted  acres  s imula t ion)  
-delta states 
(amounts in millions) 
total 
farm 
ncome 
---in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
---in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
debt 
asset 
ratio 
n-rat 1 os-t---
debt eqty 
eqty asset 
rat 10 rat 10 
7056 4101 783 965 1923 3796 4978 901 704 567 .21 .27 .79 
7225 4196 773 957 1972 3994 5130 909 695 558 .22 .29 .78 
7394 4295 747 933 2015 4141 5244 910 691 552 .23 .30 .77 
7563 4401 738 927 2044 4266 5367 932 728 578 .23 .31 .77 
7732 4484 756 947 2089 4397 5541 978 805 636 .23 .30 .77 
7901 4576 787 981 2122 4547 5774 1042 895 703 .22 .29 .78 
8070 4678 810 1007 2145 4711 6042 1104 970 759 .22 .28 .78 
8239 4778 818 1018 2174 4873 6319 1155 1028 799 .22 .29 .78 
8408 4891 815 1018 2192 5025 6598 1200 1083 837 .23 .30 .77 
8577 5011 813 1019 2202 5170 6893 1248 1154 887 .23 .30 .77 
8747 5135 819 1028 2206 5319 7223 1306 1246 951 .23 .30 .77 
8916 5265 833 1044 2203 5479 7594 1374 1350 1025 .23 .30 .77 
9085 5394 848 1062 2201 5649 8000 1446 1456 1098 .23 .30 .77 
9254 5521 859 1076 2201 5824 6428 1516 1558 1168 .23 . 30 .77 
9423 5649 865 1085 2201 5996 8873 1583 1661 1236 .24 .31 .76 
years 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  f .u .  farm cap i ta l  f l ow projec t ions  
( crop  p lanted  acres  s imula t ion)  
-- lake states 
(amounts in millions) 
total 
farm 
ncome 
---1n 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
1 ncome 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— 1n 
debt 
asset 
ratio 
-rat 1 os--
debt eqty 
eqty asset 
rat 10 rat 10 
12304 6770 1264 1884 4780 7389 8808 1604 1012 444 .22 .28 .78 
12602 6742 1324 1960 5095 7688 8959 1683 1084 464 .22 .28 .78 
12901 6763 1393 2045 5360 8004 9143 1785 1151 479 .22 .28 .78 
13200 6815 1441 2108 5593 8327 9359 1883 1221 494 .22 .28 .78 
13498 6906 1441 2123 5788 8625 9619 1953 1308 514 .22 .28 .78 
13797 7022 1464 2161 5957 8928 9936 2051 1413 538 .22 .28 .78 
14096 7161 1464 2177 6102 9220 10314 2138 1533 565 .22 .28 .78 
14394 7318 1462 2191 6230 9504 10750 2229 1659 590 .22 .28 .78 
14693 7483 1475 2220 6350 9799 11237 2340 1788 613 .22 .28 .78 
14992 7656 1474 2236 6462 10092 11772 2443 1923 634 .22 .28 .78 
15290 7837 1481 2260 6565 10391 12357 2558 2071 655 .22 .28 .78 
15589 8027 1488 2283 6660 10696 12996 2677 2233 675 .22 .28 .78 
15887 8224 1487 2298 6747 10997 13693 2791 2409 695 .22 .29 .78 
16186 8427 1491 2319 6829 11301 14444 2915 2595 712 .22 .29 .78 
16485 8633 1491 2336 6907 11600 15247 3037 2790 725 .22 .29 .78 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  f . 5 .  farm cap i ta l  f l ow projec t ions  
( crop  p lanted  acres  s imula t ion)  
north east 
(amounts in millions) 
total 
farm 
ncome 
in 
total 
prod 
exp 
1977 dollars 
total total 
hach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
1 n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
10704 4936 713 1113 5234 3512 4644 869 1109 713 .16 .19 .84 
11189 4885 765 1173 5765 3778 5319 927 1087 691 .19 .23 .81 
11675 4879 797 1211 6252 4031 5893 977 1073 674 .22 .27 .78 
12160 4911 815 1237 • 6700 4267 6442 1023 1123 697 .23 .30 .77 
12646 4969 826 1255 7122 4486 7030 1069 1237 759 .24 .32 .76 
13131 5042 833 1270 7529 4691 7653 1118 1356 822 .25 .34 .75 
13617 5123 839 1283 7928 4887 8289 1169 1461 873 .26 .35 .74 
14102 5207 846 1297 8325 5077 8920 1224 1550 915 .27 .38 .73 
14588 5295 852 1311 8716 5264 9553 1282 1650 960 .29 .40 .71 
15073 5388 859 1325 9104 5447 10202 1342 1767 1013 .29 .42 .71 
15559 5485 865 1338 9487 5629 10879 1404 1901 1074 .30 .44 .70 
16044 5586 870 1351 9866 5810 11584 1469 2044 1136 .31 .46 .69 
16530 5691 876 1364 10241 5988 12314 1535 2191 1199 .32 .48 .68 
17016 5800 881 1377 10612 6165 13068 1603 2344 1261 .34 .51 . 66 
17501 5913 886 1389 10979 6340 13846 1672 2506 1326 .35 .54 .65 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  f . 6 .  farm cap i ta l  f l ow projec t  i ons - -
( crop  p lanted  acres  s imula t ion)  
NORTHERN PLAINS 
(amounts in millions) 
total 
FARM 
ncome 
! N 
total 
PROD 
exp 
1977 DOLLARS 
total total 
MACH FIXED 
exp exp 
net 
FARM 
income 
ostand 
NR-est 
debt 
IN CURRENT DOLLARS— 
ostand nr-est r-est 
R-EST CREDIT CREDIT 
debt demand demand 
r-est 
CREDIT 
inst-fi 
IN 
debt 
asset 
ratio 
-RATIOS 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
16292 11142 1609 1993 4686 9834 8847 2240 926 539 .22 .28 .78 
16752 10998 1720 2123 5267 10347 9282 2355 1161 666 .20 .24 .80 
17213 10785 1775 2184 5937 10802 9568 2431 1070 604 .22 .28 .78 
17673 10941 1818 2241 6219 11242 9884 2545 1144 636 .22 .28 .78 
18134 11160 1832 2262 6453 11653 10130 2645 1123 615 .23 .29 .77 
18595 11560 1846 2286 6498 12062 10318 2772 1108 596 .24 .31 .76 
19055 12060 1860 2311 6441 12484 10642 2915 1281 678 .22 .29 .78 
19516 12399 1872 2332 6550 12904 11003 3053 1372 713 .22 .29 .78 
19976 12665 1890 2363 6725 13331 11456 3203 1523 777 .22 .28 .78 
20437 12840 1904 2386 6998 13750 11996 3345 1682 841 .21 .27 .79 
20898 12976 1920 2414 7304 14167 12518 3494 1747 856 .21 .27 .79 
21358 13183 1933 2438 7541 14583 13079 3650 1872 899 .21 .27 .79 
21819 13462 1946 2461 7707 15003 13652 3816 1977 928 .21 .27 .79 
22279 13804 1959 2486 7809 15433 14243 3993 2091 960 .22 .27 .78 
22740 14180 1971 2508 7878 15868 14909 4174 2271 1018 .21 .27 .79 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  f .  7 .  farm cap i ta l  f l ow projec t  i  ons -
( crop  p lanted  acres  s imula t ion)  
north west 
(amounts in millions) 
•••••"—— — — •• — — —in 1977 dollars— — — — — — — — — — — — — — — — — — — | ^ current dollars— — — — — — — — — — — — — — —in—ratios— — — — — 
total total total total net ostand ostand nr-est r-est r-est debt debt eqty 
farm prod mach fixed farm nr-est r-est credit credit credit asset eqty asset 
income exp exp exp income debt debt demand demand inst-fi ratio ratio ratio 
5771 3403 452 640 2085 3040 5340 714 847 380 .20 . .25 .80 
5922 3518 461 656 2116 321 1 5691 741 943 413 .20 .24 .80 
6074 3602 469 669 2179 3368 6055 770 1008 430 .20 .25 .80 
6226 3683 475 680 2245 3514 6401 802 1047 435 .21 .27 .79 
6378 3766 481 690 2309 3653 6732 837 1088 439 .22 .28 .78 
6530 3874 486 700 2348 3790 7077 878 1157 453 .22 .28 .78 
6682 4005 491 710 2363 3929 7473 923 1265 480 .22 .28 .78 
6833 4145 497 721 2369 4073 7941 972 1405 516 .22 .28 .78 
6985 4288 503 732 2373 4221 8479 1024 1555 551 .22 .28 .78 
7137 4425 508 743 2382 4373 9066 1078 1695 579 .22 .28 .78 
7289 4557 514 753 2398 4529 9678 1134 1822 599 .22 .29 .78 
7441 4689 520 764 2412 4687 10304 1192 1944 613 .23 . 30 .77 
7593 4827 525 775 2421 4848 10952 1253 2080 627 .23 .30 .77 
7744 4974 531 785 2420 5012 11642 1315 2242 645 .24 .31 .76 
7896 5131 537 796 2409 5179 12391 1381 2433 665 .24 .31 .76 
N5 
W 
years 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
TABLE F.e. FARM CAPITAL FLOW PROJECTIONS-
(CROP PLANTED ACRES SIMULATION) 
south east 
(amounts in millions) 
in 1977 dollars---"""--"--" ---------- in current dollars—--- — ""---i n-rati os-- —--
total total total total net ostand ostand nr"est r-est r"est debt debt eqty 
farm prod mach fixed farm nr-est r-est credit credit credit asset eqty asset 
income exp exp exp income debt debt demand demand inst-fi ratio ratio ratio 
9500 5404 674 926 3640 3974 5934 919 711 530 .20 .25 .80 
9726 5460 687 939 3803 4171 6016 942 713 528 .21 .27 .79 
9951 5443 711 960 4042 4351 6073 976 715 525 .22 .29 .78 
10176 5438 730 979 4265 4518 6141 1015 747 545 .23 .29 .77 
10402 5440 731 985 4474 4669 6254 1049 811 587 .22 .29 .78 
10627 5473 743 1003 4649 4820 6421 1098 889 639 .22 .28 .78 
10852 5551 747 1013 4779 4969 6633 1146 966 689 .22 .28 .78 
11078 5639 751 1022 4901 5117 6877 1196 1038 734 .22 .28 .78 
11303 5727 761 1036 5025 5271 7146 1254 1109 778 .22 .29 .78 
11528 5805 766 1045 5158 5423 7441 1309 1187 825 .23 .29 .77 
11754 5866 775 1057 5308 5579 7769 1369 1276 879 .23 .30 .77 
11979 5922 783 1069 5463 5737 8131 1431 1373 938 .23 .30 .77 
12204 5979 788 1079 5616 5893 8528 1492 1478 1000 .23 .31 .77 
12430 6041 795 1090 5764 6051 8957 1557 1587 1064 .24 .31 .76 
12655 6113 800 1100 5902 6207 9416 1623 1702 1129 .24 .32 .76 
to OJ N3 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
TABLE F.9. FARM CAPITAL FLOW PROJECT IONS--
(CROP PLANTED ACRES SIMULATION) 
southern plains 
(amounts in millions) 
total 
farm 
ncome 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach f1xed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
— in current dollars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
-----1n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
11973 8301 935 1171 3235 7034 7299 1327 900 624 . .19 .23 .81 
12293 8248 949 1190 3609 7069 7457 1352 880 605 . 19 .24 .81 
12613 8264 964 1210 3911 7110 7590 1391 889 606 .20 .25 .80 
12932 6462 976 1226 4027 7171 7719 1447 914 617 .20 .25 .80 
13252 8604 985 1239 4199 7250 7853 1504 950 635 .20 .25 .80 
13572 8818 995 1252 4299 7351 7999 1571 992 657 .20 .25 .80 
13892 9052 1004 1266 4378 7475 8159 1644 1039 681 .20 .25 .80 
14211 9229 1015 1280 4514 7619 8334 1720 1090 707 .20 .25 .80 
14531 9402 1026 1295 4653 7781 8526 1801 1144 734 ,20 ,25 .80 
14851 9546 1037 1310 4822 7957 8733 1883 1202 762 .20 .25 .80 
15171 9671 1048 1325 5010 8143 8957 1967 1262 791 ,20 .25 .80 
15490 9810 1058 1339 5183 8340 9195 2055 1326 821 .20 .25 .80 
15810 9961 1069 1354 5345 8544 9447 2147 1392 852 .20 .25 .80 
16130 10130 1079 1368 5489 8757 9713 2242 1461 883 .20 .25 .80 
16450 10317 1090 1382 5614 8976 9992 2341 1533 914 .20 .25 .80 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
TABLE F.10. FARM CAPITAL FLOW PROJECTIONS 
(CROP PLANTED ACRES SIMULATION) 
south west 
(amounts in millions) 
total 
farm 
1ncohe 
1 n 
total 
prod 
exp 
1977 dollars 
total total 
mach f 1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current d0llars--
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
-----1n 
debt 
asset 
ratio 
— rat 1 os— — — — — 
debt eqty 
eqty asset 
rat 10 rat 10 
14787 9533 833 1076 4826 7141 10024 1189 1683 704 .21 .?7 .79 
15124 9449 854 1099 5255 7020 10584 1216 1700 692 .22 .28 .78 
15461 9468 882 1145 5593 6953 11056 1274 1707 674 .23 . 30 .77 
15799 9461 889 1146 5951 6902 11486 1303 1750 670 .23 .30 .77 
16136 9591 909 1180 6158 6901 11941 1371 1854 687 .23 .30 .77 
16473 9687 913 1178 6389 6916 12467 1414 2005 718 .23 .30 .77 
16810 9899 932 1211 6501 6983 13075 1497 2178 752 .23 .29 .77 
17148 10007 934 1203 6719 7054 13753 1543 2355 782 ,23 .29 .77 
17485 10233 956 1242 6824 7177 14484 1641 2528 806 .23 .29 .77 
17822 10332 957 1233 7059 7293 15255 1691 2702 825 .23 .29 .77 
18160 10565 981 1276 7162 7462 16068 1801 2885 840 .23 .30 .77 
18497 10671 981 1265 7390 7612 16927 1854 3086 855 .23 .30 .77 
18834 10939 1007 1314 7454 7820 17843 1980 3305 868 .23 .30 .77 
19171 11056 1006 1299 7669 7995 18818 2032 3543 878 .24 .31 .76 
19509 11359 1034 1354 7697 8232 19853 2175 3795 884 .24 .31 .76 
1981 
1982 
1983 
1981* 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
table f.11. FARM CAPITAL FLOW PROJECTIONS--
(CROP PLANTED ACRES SIMULATION) 
•western plains 
(AMOUNTS IN MILLIONS) 
total 
farm 
ncome 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach f 1xed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
in 
debt 
asset 
ratio 
— rat 1 os—— — —— 
debt eqty 
eqty asset 
rat 10 rat 10 
5177 3532 340 476 1444 3513 4255 828 462 179 .29 .42 .71 
5320 3489 366 504 1628 3706 4399 851 543 204 .28 .38 .72 
5462 3460 382 523 1796 3874 4558 876 582 211 .28 .39 .72 
560u 3544 391 535 1848 4034 4695 914 585 205 .29 .41 .71 
5746 3584 396 543 1944 4181 4796 949 574 194 .30 .44 .70 
5888 3670 400 549 1993 4325 4877 992 573 186 .32 .46 .68 
6030 3779 403 555 2020 4472 4963 1041 597 186 .32 .46 .68 
6173 3852 406 562 2081 4618 5078 1089 646 192 .31 ,45 .69 
6315 3929 409 568 2138 4763 5233 1139 708 200 .31 ,44 .69 
6457 3990 413 575 2211 4907 5423 1189 773 208 .30 .43 .70 
6599 4037 416 581 2299 5048 5635 1239 829 211 .30 .43 .70 
6741 4092 419 587 2379 5187 5856 1292 877 210 .30 ,43 .70 
6883 4150 422 593 2455 5326 6081 1346 921 206 .30 .43 .70 
7026 4217 424 599 2522 5464 6309 1403 968 202 .30 .44 .70 
7168 4294 427 605 2579 5604 6547 1464 1022 197 .30 .44 .70 
236 
APPENDIX G : TABLES OF REGIONAL RESULTS 
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1981 
1982 
1983 
198«» 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
199^  
1995 
TABLE G.I. FARM CAPITAL FLOW PROJECTIONS 
(FINANCE PARAMETERS SIMULATION) 
-- appalachian 
(amounts in millions) 
— — — — — — — — — — in 19t7 dollars"**current dollars—" — — '"——""—— ——— — — ïn—rat ios—— — —— 
total total total total net ostand ostand nr-est r-est r-est debt debt eqty 
farm prod mach fixed farm nr-est r-est credit credit credit asset eqty asset 
income exp exp exp income debt debt demand demand inst-fi ratio ratio ratio 
9656 5451 877 1290 3530 5365 6583 1223 883 667 .22 .28 .78 
9861 5710 859 1266 3534 5665 6878 1247 919 689 .23 .30 .77 
10066 5913 875 1295 3524 5997 7192 1321 964 718 .25 ,33 .75 
10271 6138 895 1335 3459 6376 7559 1416 1043 772 .26 .36 .74 
10476 6371 890 1345 3398 6776 8011 1492 1160 852 .27 .38 .73 
10681 6617 898 1361 3350 7205 8564 1578 1302 950 .28 .39 .72 
10886 6879 892 1359 3297 7649 9220 1652 1457 1055 .29 .41 .71 
11091 7157 887 1360 3222 8112 9977 1734 1619 1164 .31 .44 .69 
11296 7457 893 1376 3113 8614 10834 1835 1791 1277 .32 .48 .68 
11501 7783 891 1385 2975 9145 11799 1934 1979 1400 .34 .52 . 66 
11706 8135 894 1398 2815 9713 12885 2042 2192 1538 . 36 .56 .64 
11911 8517 896 1410 2627 10315 14108 2151 2430 1691 .38 .62 .62 
12116 8935 894 1415 2406 10944 15482 2258 2697 1860 .40 .68 .60 
12321 9390 895 1425 2145 11607 17020 2374 2991 2044 .43 .75 .57 
12526 9889 893 1433 1839 12302 18738 2492 3315 2244 .45 .83 .55 
N5 
LO 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1991 
1995 
TABLE G.2. FARM CAPITAL FLOW PROJECTIONS— 
(FINANCE PARAMETERS SIMULATION) 
- corn belt 
(amounts in millions) 
total 
farm 
income 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
in 
debt 
asset 
ratio 
-rat10s-—-—— 
debt eqty 
eqty asset 
rat 10 rat 10 
29179 18845 3630 4999 8585 16981 20495 4112 2801 1829 . 18 .22 .82 
29852 20004 3553 4907 8167 18172 21566 4187 3104 2006 .19 .23 .81 
30525 20829 3540 4926 7977 19368 22783 4370 3351 2142 .19 .24 .81 
31198 21590 3544 4992 7780 20636 24182 4616 3641 2301 .20 .25 .80 
31870 22308 3466 4976 7623 21913 25865 4809 4049 2529 .21 .26 .79 
32543 23111 3563 5115 7416 23365 27927 5165 4579 2826 .21 .27 .79 
33216 24039 3563 5144 7115 24882 30404 5438 5186 3160 .22 .28 .78 
33889 25039 3527 5135 6745 26434 33291 5684 5830 3507 .23 .29 .77 
34562 26113 3538 5180 6289 28084 36582 5997 6511 3865 .24 .31 .76 
35235 27259 3491 5172 5749 29774 40311 6261 7263 4253 .25 .33 .75 
35908 28482 3495 5218 5128 31570 44543 6594 8121 4688 .26 .35 .74 
36581 29825 3508 5270 4391 33480 49352 6947 9101 5177 .27 .37 .73 
37254 31307 3488 5287 3518 35456 54803 7264 10200 5714 .28 .39 .72 
37927 32941 3488 5323 2495 37526 60948 7614 11413 6293 .30 .42 .70 
38600 34749 3464 5335 1296 39657 67844 7940 12745 6913 . 31 .45 .69 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1991 
TABLE G.3. FARM CAPITAL FLOW PROJECTIONS 
(FINANCE PARAMETERS SIMULATION) 
-delta states 
(amounts in millions) 
total 
farm 
ncome 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1 ncome 
ostand 
nr-est 
debt 
in current dollars 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
1 n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
7056 4186 783 965 1838 3835 5019 921 731 589 .21 .27 .79 
7225 4424 773 957 1745 4108 5251 949 751 602 .23 .30 .77 
7394 4617 747 933 1693 4359 5481 968 775 619 .24 .32 .76 
7563 4814 738 927 1631 4611 5761 1006 848 673 .25 .34 .75 
7732 4991 756 947 1582 4894 6141 1072 974 769 .25 .34 .75 
7901 5187 787 981 1511 5221 6637 1157 1124 884 .25 .34 .75 
8070 5405 810 1007 1418 5586 7229 1241 1267 991 .26 .36 .74 
8239 5634 818 1018 1318 5972 7889 1313 1395 1084 .28 .38 .72 
8408 5891 815 1018 1191 6369 8615 1379 1526 1180 .29 .41 .71 
8577 6172 813 1019 1041 6780 9430 1448 1689 1298 .31 .44 .69 
8747 6477 819 1028 864 7218 10370 1530 1894 1447 .32 .47 .68 
8916 6812 833 1044 656 7692 11458 1626 2133 1619 .33 .50 .67 
9085 7175 848 1062 420 8204 12697 1727 2390 1802 .35 .54 .65 
9254 7568 859 1076 155 8748 14081 1827 2656 1990 .37 .59 .63 
9423 7996 865 1085 -145 9320 15617 1926 2941 2189 .39 .64 .61 
years 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
TABLE G.4.FARM CAPITAL FLOW PROJECTIONS-
(FINANCE PARAMETERS SIMULATION) 
— lake states 
(amounts in millions) 
- — — — — in 1977 dollars——— — — — — — — — — — in current dollars——- — — — — - — — — — — — — in—rat i os—— — —— 
total total total total net ostand ostand nr-est r-est r-est debt debt eqty 
farm prod mach fixed farm nr-est r-est credit credit credit asset eqty asset 
income exp exp exp income debt debt demand demand inst-fi ratio ratio ratio 
12304 7104 1264 1884 4446 7468 8872 1645 1051 462 .22 .28 CO
 
12602 7447 1324 1960 4390 7916 9155 1766 1170 500 .22 .29 .78 
12901 7720 1393 2045 4403 8442 9537 1908 1290 537. .23 .30 .77 
13200 8003 1441 2108 4405 9029 10020 2047 1423 576 .24 .31 .76 
13498 8319 1441 2123 4374 9638 10622 2154 1582 621 .24 .32 .76 
13797 8664 1464 2161 4314 10298 11364 2293 1777 676 .25 .34 .75 
14096 9048 1464 2177 4215 10989 12265 2419 2002 737 .26 .35 .74 
14394 9467 1462 2191 4081 11713 13330 2550 2250 800 .27 .37 .73 
14693 9918 1475 2220 3915 12491 14563 2704 2520 863 .28 .39 .72 
14992 10408 1474 2236 3710 13306 15976 2849 2815 928 .29 .41 ,71 
15290 10941 1481 2260 3461 14171 17588 3009 3149 995 .30 .44 .70 
15589 11525 1488 2283 3162 15085 19426 3175 3527 1067 .32 .47 .68 
15887 12165 1487 2298 2806 16039 21514 3337 3952 1140 .33 .50 .67 
16186 12863 1491 2319 2393 17042 23875 3511 4423 1213 .35 .54 .65 
16485 13626 1491 2336 1914 18089 26530 3685 4941 1283 .37 .58 .63 
to 
o 
1981 
1982 
1983 
198% 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
TABLE G.5. FARM CAPITAL FLOW PROJECTlONS-
(FINANCE PARAMETERS SIMULATION) 
north east 
(amounts in millions) 
-----------i 1977 dollars----------- ---------- in current dollars---------- -----in-ratios-----
total total total total net ostand ostand nr-est r-est r-est debt debt eqty 
farm prod mach fixed farm nr-est r-est credit credit credit asset eqty asset 
income exp exp exp income debt debt demand demand inst-fi ratio ratio ratio 
10704 5148 713 1113 5022 3550 4699 889 1152 741 .16 .19 .84 
11189 5259 765 1173 5392 3889 5482 968 1173 746 .19 .24 .81 
11675 5374 797 1211 5756 4246 6216 1039 1203 756 .23 .29 .77 
12160 5532 815 1237 6079 4615 6988 1105 1308 812 .25 .34 .75 
12646 5725 826 1255 6366 4993 7876 1172 1496 918 .27 .37 .73 
13131 5947 833 1270 6624 5384 8890 1240 1704 1033 .29 .41 .71 
13617 6191 839 1283 6860 5789 10011 1311 1907 1140 .31 .46 .69 
14102 6454 846 1297 7078 6210 11224 1387 2103 1240 .34 .52 . 66 
14588 6741 852 1311 7270 6651 12549 1465 2325 1352 .37 .59 .63 
15073 7058 859 1325 7434 7111 14018 1547 2586 1483 .40 . 66 .60 
15559 7407 865 1338 7564 7591 15660 1631 2891 1633 .43 .75 .57 
16044 7791 870 1351 7660 8092 17493 1717 3228 1795 .46 .85 .54 
16530 8214 876 1364 7718 8614 19532 1805 3596 1968. .50 .99 .50 
17016 8679 881 1377 7733 9157 21793 1895 3995 2150 .54 1.2 .46 
17501 9191 886 1389 7701 9721 24301 1987 4439 2348 .59 1.4 .41 
to 
•P-
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
tab le  g .6 .  farm cap i ta l  f l ow projec t ions -
( f inance  parameters  s imula t ion)  
SOUTH EAST 
(amounts in millions) 
--------"--in 1977 dollars---- —------ --------- - in current dollars---------- -----in-rati os——- —-
total total total total net ostand ostand nr-est r-est r-est debt debt eqty 
farm prod mach fixed farm nr-est r-est credit credit credit asset 
DEBT DEMAND DEMAND INCOME EXP EXP EXP INCOME DEBT INST-FI 
eqty asset 
rat io rat io rat io 
9500 5557 674 926 3487 4016 5979 941 739 551 .20 .25 .80 
9726 5791 687 939 3472 4293 6148 986 770 569 .22 .28 .78 
9951 5885 711 960 3600 4583 6331 1039 801 589 .23 .30 .77 
10176 5982 730 979 3721 4889 6566 1098 870 635 .24 .32 .76 
10402 6087 731 985 3826 5203 6894 1151 981 710 .25 . 33 .75 
10627 6231 743 1003 3890 5542 7332 1221 1118 803 .25 .34 .75 
10852 6431 747 1013 3899 5901 7875 1289 1261 . 899 .26 .35 .74 
11078 6654 751 1022 3886 6281 8514 1361 1407 995 .27 .37 .73 
11303 6890 761 1036 3861 6691 9248 1442 1563 1096 .29 .40 .71 
11528 7137 766 1045 3826 7122 10087 1520 1738 1208 .30 .43 .70 
11754 7387 775 1057 3787 7580 11047 1606 1940 1337 .32 .47 .68 
11979 7656 783 1069 3729 8066 12146 1695 2170 1482 .34 .51 . 66 
12204 7954 788 1079 3642 8576 13396 1784 2425 1641 .35 .55 .65 
12430 8288 795 1090 3518 9115 14808 1880 2705 1813 .38 .60 .62 
12655 8666 800 1100 3349 9681 16393 1978 3014 2000 .40 .67 .60 
N3 
to 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1991» 
1995 
TABLE G.7. FARM CAPITAL FLOW PROJECT IONS--
(FINANCE PARAMETERS SIMULATION) 
northern plains 
(amounts in millions) 
total 
farm 
1ncome 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars— 
ostano nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— — — — — 1 n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
16292 11350 1609 1993 4478 9932 8909 2287 962 560 .22 .28 .78 
16752 11650 1720 2123 4615 10647 9484 2467 1253 719 .20 .25 .80 
17213 11748 1775 2184 4974 11387 9966 2599 1199 677 .23 .29 .>7 
17673 12210 1818 2241 4950 12187 10553 2769 1332 741 .23 .30 .77 
18131» 12721 1832 2262 4892 13025 11129 2924 1359 744 .25 .33 .75 
18595 13414 1846 2286 4644 13925 11705 3107 1392 749 .27 .37 .73 
19055 14247 1860 2311 4255 14899 12528 3310 1673 885 .26 .36 .74 
19516 14931 1872 2332 4019 15934 13488 3510 1861 967 .27 .37 .73 
19976 15580 1890 2363 3811 17041 14672 3727 2147 1095 .27 .37 .73 
20437 16174 1904 2386 3663 18206 16094 3939 2462 1232 .28 .38 .72 
20898 16750 1920 2414 3530 19435 17616 4163 2656 1302 .29 .41 .71 
21358 17448 1933 2438 3276 20733 19340 4399 2957 1420 .30 .44 .70 
21819 18263 1946 2461 2906 22107 21238 4649 3244 1524 .32 .47 .68 
22279 19195 1959 2486 2418 23567 23334 4917 3565 1636 .33 .50 .67 
22740 20239 1971 2508 1819 25116 25751 5197 4021 1802 .34 .52 . 66 
year; 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
table g.8. farm capital flow projections north west 
(finance parameters simulation) 
(amounts in millions) 
total 
farm 
income 
1n 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
income 
ostand 
nr-est 
debt 
in current dollars 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
----- 1n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
5771 3651 452 640 1836 3082 5387 741 879 395 .20 .25 .80 
5922 3904 461 656 1731 3325 5840 787 1018 446 .20 .25 .80 
6074 4088 469 669 1694 3578 6360 833 1130 483 .21 .27 .79 
6226 4269 475 680 1659 3842 6917 883 1219 507 .23 .29 .77 
6378 4458 481 690 1617 4121 7515 937 1316 531 .24 .32 .76 
6530 4682 486 700 1540 4419 8192 996 1454 570 .26 .35 .74 
6682 4945 491 710 1423 4740 9001 1062 1652 627 .27 .36 .73 
6833 5238 497 721 1276 5087 9985 1135 1906 700 .27 .38 .73 
6985 5557 503 732 1104 5463 11155 1212 2191 777 .28 .40 .72 
7137 5895 508 743 912 5868 12500 1295 2481 848 .30 .43 .70 
7289 6254 514 753 700 6304 14000 1382 -2770 910 .32 .47 .68 
7441 6644 520 764 457 6772 15652 1474 3070 968 .34 .52 . 66 
7593 7074 525 775 173 7274 17486 1572 3413 1029 .36 .57 .64 
7744 7557 531 785 -163 7814 19551 1677 3822 1099 .39 .63 .61 
7896 8100 537 796 -559 8394 21903 1790 4309 1177 .41 .69 .59 
! 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
table g.9. farm capital flow projections southern plains 
(finance parameters simulation) 
(amounts in millions) 
-"••IN 1977 DOLLARS^^--••••••• -""•"•••-•• I N CURRENT DOLLARS--^----^^- ••--"• I N^RAT I OS 
total 
farm 
INCOME 
total 
prod 
EXP 
total 
mach 
EXP 
total 
fixed 
EXP 
net 
farm 
INCOME 
ostand 
nr-est 
DEBT 
ostand 
r-est 
DEBT 
nr-est 
credit 
DEMAND 
r-est 
credit 
DEMAND 
R-EST 
credit 
INST-FI 
debt 
asset 
RATIO 
debt 
eqty 
RATIO 
eqty 
asset 
ratio 
11973 8511 935 1171 3024 7103 7355 1357 935 649 .19 .23 .81 
12293 8727 949 1190 3131 7266 7621 1416 949 653 .20 .25 .80 
12613 8913 964 1210 3262 7480 7912 1484 996 679 .21 .26 .79 
12932 9269 976 1226 3221 7753 8249 1566 1065 719 .21 .27 .79 
13252 9565 985 1239 3239 8077 8645 1651 1149 768 .22 .28 .78 
13572 9938 995 1252 3179 8454 9108 1746 1246 825 .23 .30 .77 
13892 10341 1004 1266 3089 8885 9644 1849 1356 889 .24 .31 .76 
14211 10700 1015 1280 3043 9365 10259 1956 1478 959 .24 .32 .76 
14531 11071 1026 1295 2984 9894 10958 2069 1612 1034 .25 .34 .75 
14851 11434 1037 1310 2934 10470 11747 2186 1759 1116 .26 .36 .74 
15171 11798 1048 1325 2882 11089 12632 2307 1919 1203 .28 .38 .72 
15490 12202 1058 1339 2791 11753 13618 2433 2094 1297 .29 .41 .71 
15810 12645 1069 1354 2661 12463 14713 2566 2284 1398 .30 .43 .70 
16130 13138 1079 1368 2481 13219 15924 2705 2490 1504 .32 .46 .68 
16450 13684 1090 1382 2247 14024 17259 2851 2714 1618 .33 .50 .67 
years 
1981 
1982 
1983 
1981* 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
TABLE G.10. FARM CAPITAL FLOW PROJECTIONS 
(FINANCE PARAMETERS SIMULATION) 
south west 
(amounts in millions) 
— — — — — — — ———— in 1977 dollars— — — — — — — — — — 
total total total total 
farm prod mach fixed 
income exp exp exp 
— — — — — — — — — — in current dollars— — — — — ——— — — —— — — —in—ratios— — — — — 
net ostand ostand nr-est r-est 
farm nr-est r-est credit credit 
income debt debt demand demand 
r-est debt debt eqty 
credit asset eqty asset 
inst-fi ratio ratio ratio 
14787 9860 833 1076 4499 7212 10117 1220 1748 732 .21 .27 .79 
15124 10092 854 1099 4612 7217 10861 1277 1834 746 .23 .29 .77 
15461 10314 882 1145 4747 7318 11603 1362 1913 756 .24 .31 .76 
15799 10496 889 1146 4916 7469 12393 1416 2038 781 .25 .34 .75 
16136 10815 909 1180 4934 7702 13309 1511 2243 831 .26 .35 .74 
16473 11115 913 1178 4961 7977 14413 1580 2520 902 .26 .36 .74 
16810 11550 932 1211 4849 8331 15737 1693 2844 982 .27 .37 .73 
17148 11907 934 1203 4819 8715 17281 1767 3195 1061 .28 .39 .72 
17485 12409 956 1242 4648 9182 19041 1900 3563 1136 .29 .42 .71 
17822 12820 957 1233 4572 9668 21017 1981 3955 1207 .31 .45 .69 
18160 13401 981 1276 4326 10243 23232 2133 4388 1278 .33 .48 .67 
18497 13903 981 1265 4157 10829 25715 2221 4875 1351 .34 .52 .66 
18834 14618 1007 1314 3775 11515 28508 2396 5424 1425 .36 .57 .64 
19171 15247 1006 1299 3477 12205 31643 2490 6039 1497 .38 .62 .62 
19509 16127 1034 1354 2929 13008 35159 2693 6720 1565 .41 .69 .59 
N3 f-
o\ 
years 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
199u 
1995 
TABLE G.11. FARM CAPITAL FLOW PROJECTIONS— 
(FINANCE PARAMETERS SIMULATION) 
western plains 
(amounts in millions) 
total 
farm 
ncome 
in 
total 
prod 
exp 
1977 dollars 
total total 
mach fixed 
exp exp 
net 
farm 
1ncome 
ostand 
nr-est 
debt 
in current dollars— 
ostand nr-est r-est 
r-est credit credit 
debt demand demand 
r-est 
credit 
inst-fi 
— — — — — 1 n 
debt 
asset 
ratio 
-ratios 
debt 
eqty 
ratio 
eqty 
asset 
ratio 
5177 3629 340 476 1348 3551 4286 849 460 186 .30 .42 .70 
5320 3743 366 504 1375 3825 4495 900 586 220 .28 .40 .72 
5462 3824 382 523 1431 4104 4755 948 652 237 .29 .41 .71 
5604 4011 391 535 1381 4403 5025 1009 681 239 .31 .45 .69 
5746 .4152 396 543 1376 4716 5287 1066 694 234 .34 .51 . 66 
5888 4341 400 549 1322 5049 5557 1133 720 233 . 36 .57 .64 
6030 4558 403 555 1240 5409 5868 1207 780 242 .38 .60 .62 
6173 4752 406 562 1181 5792 6254 1282 876 260 .39 .63 .61 
6315 4962 409 568 1106 6202 6734 1363 998 • 282 .39 .64 .61 
6457 5171 413 575 1031 6639 7311 1447 1131 304 .40 .67 .60 
6599 5382 416 581 954 7103 7974 1534 1261 320 .42 .72 .58 
6741 5619 419 587 851 7597 8712 1628 1386 331 .44 .78 .56 
.6883 5880 422 593 724 8125 9520 1728 1511 338 .46 .86 .54 
7026 6174 424 599 565 8690 10406 1836 1649 344 .49 .95 .51 
7168 6506 427 605 367 9299 11386 1954 1810 348 .51 1 .49 
